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( ^' Description of the Proposed Action 

A. Introduction 

The proposed action was submitted to the U. S. Geological Survey March 18, 

1976, by The Anaconda Company, New Mexico Operations, Uranium Division, under 

the provisions of Title 25 CFR Part 177.7, It consists of a mining and 

reclamation plan for two undergrourid uranium mines located within the 

boundaries of Laguna Tribal Uraniuta Mining Lease 4 which occupies approxi-

oately 2,560 acres of tbe Laguna Indian Reservation in Valencia County, New 

Mexico (Maps A and B). 

The land description for Laguna Lease 4 Is as follows: 

Township 10 North. Range 5 West, N.M.P.M.; 

Sec. 3, S%S^NW3j, SWi; (200 acres); 

Sec. 4, S%S%Nii, Sh (400 acres); 

Sec. 5, SE^NWi:, Lots 1 & 2, Ŝ NÊ :, 

EJjSWi:, SEi (439.79 acres); 

Sec. 8, NEiNWi;,N%N^SEiNWi;,NE%, NE^SE^, 

E%W%SE%SEir, E%SE%SEi (280 acres); 

Sec. 9, All . (640 acres); 

Sec. 10, NW\:, N^SW^, NitS%SWi (280 acres); 

Sec. 16, N̂t (320 acres). 

The Anaconda Company acquired the lease through negotiations with the Pueblo 

of Laguna, and it became effective July 30, 1963, for a term of 10 years 

"and as long thereafter as the minerals specified are produced in paying 

quantities." The original lease contained 9061,08 acres; since that time, 

the company has relinquished 6501.29 acres bringing the lease t o its present 

size of 2559.79 acres. 
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Anaconda also holds Laguna Tribal Uranium Mining Lease 1 which lies 

northeast of and Immediately adjacent to Lease 4, This lease was also 

negotiated with the Pueblo of Laguna, and it became effective May 7, 1952, for 

a term of 10 years "and as long thereafter as the minerals specified are pro

duced tn paying quantitiesi" Originally, the lease contained about 800 acres, 

but subsequent amendments in 1954, 1956, and 1960 brought the lease to its 

current area of 4,988.48 acres. An agreement dated June 10, 1974, unitized 

the company's Laguna leases so that "exploration, development fi-nd production 

on any one or more of such leases shall be deemed to satisfy any and all 

exploration, development and production requirements on all leases between 

the parties." 

The surface and mineral rights within Leases 1 and 4 are owned entirely 

by the Pueblo of Laguna. 

Implementation of the proposed action would result in two separate, 

relatively small, underground uranium mines designated as the P-15 and P-17 

Mines. They would be located in an area of about 640 acres approximately 

2 milea south of the small Indian village of Paguate and about 5 miles north 

of the village of Laguna (Map A). The P-15 Mine would be located In 

Section 9, T, 10 N., R 5 W., and it would take about 7 years to develop and 

mine the estimated 517,644 tons of uranium ore. The P-17 Mine would be in 

Section 9 and 16, T. 10 N., R. 5 W., and the estimated 594,666 tons of ore 

would be developed and mined In about 8 years (Map B), 

The proposed action was submitted March 19, 1976, to the Southem 

Pueblos Agency of the Bureau of Indian Affairs (BIA) In Albuquerque, New 

Mexico for recommendations for the protection of non-mineral resources and 

for the reclamation of the land surface that would be affected by the plan. 

The BIA, in turn, submitted the proposed action to the Laguna Tribal Council 
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for its reconamendatlons and approval of the plan. Appendix X of this EA 

contains the BIA's and the Council's comments. 

No actions by other State and/or Federal agencies or authorities are 

pending. Prescribed postings of public notices of the proposed action 

resulted in no inquiries, comments or evidence of controversy. 

B. P-15 Mine 

The P-15 Mine workings would be located adjacent to the southernmost end 

of the P-10 Mine, and they would extend southward for approxim.3tely 3200 feet 

(Map B). A vertical^ circular shaft with a finished inside diameter of 12 feet 

would be sunk and concrete lined by conventional methods to a depth of 625 

feet (Photo A). This shaft would serve as the production shaft for hoisting 

ore and waste rock to the surface, and it would provide access to the mine 

for personnel and supplies. The shaft would be downcast to supply air to the 

mine workings for proper ventilation. A mining and development contractor 

would be engaged to sink the shaft, cut the shaft station, and to do part of 

the subsequent drift and raise development. 

Mining of the P-15 ore bodies would be done by conventional modified 

room-and-pillar stoplng methods with sublevel track haulage. Raises would 

be driven from the haulage level into the overlying ore lenses, and the ore 

would then be developed by small access drifts driven through and around the 

mineralized areas. Stoplng would take place next with internal waste pillars 

left in place for support. Additional ground support would be provided by 

rock bolts, steel sets, timber sets, stulls, and/or cribbing. When two or 

more ore bodies are stacked, development and stoplng would take place from 

the uppermost to the ,lowest ore body in descending order. 



f̂ ' In addition to the production shaft, eleven ventilation boreholes 

equipped with surface fans would be needed during the life of the operation 

for proper ventilation of the mine. These boreholes would be drilled from 

the surface^with 48-inch diameters and then cased with 42-inch inside 

diameter casing cemented in place (Photo B)." The depths of the holes would 

range from 432 to 650 feet. Axial flow vane-type fans ranging from 25 to 

100 horsepower would be used on the vent holes, and each hole would most 

likely be equipped with a heater to prevent freezing (Photos C and D). Each 

vent shaft would be capable of handling about 40,000 cubic feet of air per 

minute (CFH). 

About 200,000 to 250,000 CFM would be required by the mine during full 

production. The vent holes have been tentatively located so that the haul

age drifts would normally be under positive pressure and the stopes under 

negative pressure, but their exact locations and order of completion would 

be determined as mine development proceeded. Furthermore, not all of the 

vent holes would necessarily be equipped with fans at any given time, 

particularly during the later years of the mine's life. As mining proceeded 

and the workings were advanced beyond the effective usefulness of the holes 

near the production shaft, they would be abandoned as others were drilled. 

The upcast or downcast nature of each vent hole would also depend on mining 

progress. The vent shafts at the extremities of the mine would be upcast, 

but as mining proceeded beyond the usefulness of these shafts, new upcast 

vent holes would be drilled and the former shafts reduced in capacity or 

abandoned. 

Vent hole #1 which would be located about 300 feet north of the pro

duction shaft would be equipped with a small hoist and torpedo type cage to 

provide a second Independent exist from the mine (Photo E), This would 
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satisfy state mining regulations and permit more than ten men to be underground 

at one time. In addition, a mobile crane with sufficient hoisting capacity and 

cable would be used at any vent shaft as an emergency hoisting unit. 

Surface drilling indicates that the P-15 ore bodies contain an estimated 

517,644 tons of uranium ore. According to the plan, shaft sinking would 

commence in mid-1976 with ore production beginning at the start of 1978. The 

life of the mine would be about 7 years, and about 125 persons would be 

employed during maximum production of 500 tons of ore per day. 

Access to the mine would be provided by a road about 30 feet in width 

which would join paved State Highway 279 about 2 miles south of Paguate 

(Map B). This access road would be for normal highway vehicles only ; and, 

from its junction with Highway 279, it would extend west for about 2800 feet 

\diere it would intersect the mine's haulage road. The haulage road would be 

about 50 feet wide to accommodate off-highway truck haulage units and would 

have a total length of approximately 8900 feet from the mine to the stockpile 

area. The proposed road locations have been planned to avoid as much excess 

cut and fill as possible. Both roads would be surfaced with waste rock 

tnaterlal from the mining operations, and culverts would be used where the 

roads crossed major drainage channels. Both roads would occupy an area of 

about 12.14 acres. 

The mine yard would occupy about 7,23 acres (700 feet long by 450 feet 

wide), and approximately 131,000 tons of waste rock from shaft, haulage drift, 

raise, and vent shaft development would be used to level the area for supply 

storage and ore stockpiling. At the beginning of site preparation activity, 

topsoll in the area would be removed and stored for use in covering the 

disturbed area for reclamation purposes at the end of mining operations. A 

combination office-change house (100k50'),, a shop (80'x40*), and a hoist 

file:///diere
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f house (40'x40') would be the main buildings erected within the mine yard. 

Photos F and G show the surface facilities for the producing P-10 Mine. The 

facilities for the P-15 Mine would be very similar to these except that a 

headframe and hoist house would be required. Access to the P-10 Mine Is 

through an Inclined shaft. 

Two earthen settling ponds, each measuring 6 feet deep by 200 feet long 

by 100 feet wide (abcit 1.28 acres), would be constructed about 550 feet 

nortbeast of the P-15 shaft. Each of the ponds would be lined with either 

an impervious clay or plastic liner to prevent seepage, and each one would 

be capable of handling a constant flow of about 5 gallons of water per minute 

(GPM). Groundwater seeping into the mine workings would be pumped through 

pipes from the shaft to the ponds where it would be retained to settle out 

the suspended particulate matter and evaporate the liquid portion. Surface 

runoff from the ore stockpile area within the mine yard would also be 
( • ' 

diverted by berms to these retention ponds. The particulate matter that would 

settle to the bottom of the ponds would be clean.ed out periodically and trans

ferred to waste or ore stockpiles depending ort the U3O8 content of the 

material. Access to the ponds would be provided by existing roads. 

Although it is not possible to accurately predict or estimate the actual 

water flow into the mine workings, it Is anticipated that the Inflow would be 

quite snail. The ore bodies are located in strata that are up dip from 

presently operating mines, and these strata are naturally drained by 

surrounding ravines and canyons. The operating P-10 Mine which is approxi-

mately 0.5 miles down the regional dip from the proposed P-15 Mine is 

currently pumping about 183 GPM. During the mine's development period, an 

V;;̂  accurate estimate of the mine water Inflow rate would be obtained. If this 

' Information Indicated that additional water would be encountered, additional 



\ ponds would be constructed to accommodate the Increased flow or a pipe line 

would be constructed to carry the additional mine water to the P-10 Mine's 

holding pond in the bottom of the South Paguate Pit. Some of the water in 

the P-10 pond is used to suppress dust on the open-pit haulage roads, the 

rest being retained for evaporation. 

Two sewage lagoons, each measuring 100 feet long by 70 feet wide, would 

be constructed about 550 feet north of the shaft. These lagoons would occupy 

about 0.75 acres and would be of sufficient capacity to dispose of all 

organic wastes from the mine. They would comply with the state standards and 

regulations, and the plans for the lagoons would be submitted to the New Mexico 

Environmental Improvement Agency (EIA) for approval prior to construction. 

The sewage lagoons would not be associated with any other sanitation facilities, 

and existing roads \«>uld provide access to them. 

Water for the mine and surface facilities would be provided by a well 

located in or near the mine yard area. The well would be completed either in 

sandstone units of the Brushy Basin Member or in the Westwater Canyon Member 

of the Jurassic Morrison Formation depending upon the quantity and quality of 

the water from the producing sands. The mine and support facilities would 

require about 30 gallons per minute from the well. 

Approximately 8,600 feet of surface power lines would be required to 

bring electricity to the P-15 Mine's facilities and ventilation boreholes. 

Erection of the lines would ca:use virtually no surface disturbance except for 

the very small areas required to set the power poles in the ground. Existing 

roads would be used for access during construction of the lines, and the 

power cables would be pulled through and installed manually. The lines 

Vor would be removed at the end ot mining operations. 

c 



^ Boring of the eleven ventilation shafts would require about 1.89 acres. 

Each site v/ould be a minimum of 50 feet by 150 feet in order to set up the 

drill rig and supporting equipment (Photo B ) . The existing network of roads 

on Black Mesa would provide access to the sites for construction. 

Throughout the life of the mine, the mine yard, vent shaft areas, 

sewage lagoons, and the settling ponds would be fenced. 

C. P-17 Mine 

The P-17 Mine (shaft) would be about 4,000 feet southeast of the P-15 

shaft, and the sequences of events and the mining methods would be essentially 

the same as those for the P-15 Mine. A vertical, circular shaft would be 

sunk by conventional methods to a depth of 575 feet to gain access to the ore 

bodies (Photo H ) . The 12-foot diameter shaft would be concrete lined over 

its entire depth. The shaft would be used for hoisting ore and waste, 

personnel, and supplies, and it would be downcast to provide air for mine 

ventilation. A mining and development contractor would sink the shaft and 

perform part of the primary mine development. 

The P-17 ore bodies would also be mined using conventional modified 

rooin-and-plllar stoplng methods with sublevel track haulage. Raises would 

be driven from the haulage sublevel directly into the ore and the stopes 

subsequently developed by driving drifts through and around the perimeter 

of the ore bodies. Waste pillars would again be left for ground support 
by 

supplemented/rock bolts, stee?. sets, stulls, timber sets, and/or cribbing. 

Sixteen ventilation shafts equipped with surface fans would be required 

during the mine's life for proper ventilation of the mine workings. These 

vent holes would be identical in construction to those for the P-15 Mine 

except their depths would range from 261 to 625 feet. Each hole would have 

c 
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c a maximum capacity of 40,000 CFM. 

The P-17 Mine would also require 200,000 to 250,000 CFM of ventilating 

air at maximum production. As in the case of the P-15 Mine, the vent shafts 

for the P-17 Mine have been tentatively located so that the haulage drifts 

would normally be under positive pressure and the stopes under negative 

pressure; however, their exact locations and order of completion could vary 

slightly as determined by mine development. Also, not all of the shafts 

would necessarily be equipped with fans at any given time, especially during 

the later years of the mine's life. As at the P-15 Mine, the use, capacity, 

and upcast or downcast nature of the vent holes would be determined by 

mining progress. 

Vent hole )!̂1, located about 150 feet southeast of the main shaft, would 
e 

be equipped with a small hoist and torpedo tjrpe cage to provide a second 

(̂  independent exist from the mine (Photo E). This would comply with state 

regulations and allow more than ten men to be underground at one time. A 

mobile crane with ample cable and hoisting capacity would also be used at 

any vent shaft as an emergency hoisting unit. 

Surface exploration drilling Indicates that the P-17 ore bodies contain 

an estimated 594,666 tons of uranium ore. Shaft sinking would commence in 

January of 1977 with ore production beginning in the middle of 1978. The 

mine would have a life of about 8 years, and about 150 persons would be 

employed during maximum production of 700 tons of ore per day. 

A 50-foot wide ore haulage road would be constructed from the P-15 to 

the P-17 for access^ This road would start at its junction with the P-15 

haulage road at the entrance to the P-15 mine yard and proceed southeast 

r' for about 3600 feet to the P-17 Wine yard (Map B ) . Approximately 650 feet 

southeast of the P-15 mine yard, a 30-foot wide access road would branch 
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off the ore haulage road to travel 1100 feet south to the explosives storage 

area. These roads would be surfaced with waste rock material from the 

mining operations, and culverts would be used where the roads cross major 

drainage channels. The roads would occupy about 4.89 acres, and their 

proposed locations have been planned to avoid as much excess cut and fill 

as possible. 

The P-17 mine yard would occupy about 5.51 acres (600 feet long by 400 

feet wide), and approximately 141,000 tons of waste rock from shaft, haulage 

drift, raise, and vent shaft development would be used to level the area. 

At the start of site preparation, topsoll would be removed and stored for 

use in covering tbe disturbed area for reclamation at the end of mining 

operations. An officer-change house (lOO'xSO'), a shop (80'x50'), and a hoist 

house (40'x40') would be the main buildings erected within the mine yard 

(Photos F and G). 

The explosives storage area would be located about 1800 feet south of 

the P-15 shaft and about 2100 feet northwest of the P-17 shaft. Explosive 

storage regulations require a relatively large area to be cleared of all 

flammable material. The area required by such regulations is about 2.58 

acres, and the area's proposed location complies with the latest available 

"American Table of Distances for Storage of Explosives." Two small 

buildings, a detonator magazine (20'x20') and a dynamite magazine (50'x20'), 

would be erected within the area. 

Two earthen settling ponds would be constructed about 550 feet southwest 

of P-17 shaft. These ponds would be identical in size, construction, and 

capacity to those at the P-15 Mine, and they would occupy about 1.29 acres. 

Groundwater seeping into the mine workings would be piped from the shaft to 

these ponds, and surface runoff from the ore stockpile area would also be 
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diverted to them for settling of suspended solids and subsequent evaporation 

of the liquid portion. Collected sediments in the bottom of the ponds would 

be cleaned out periodically and transferred to waste or ore stockpiles 

depending on the U30g content of the material. Access to the ponds would be 

provided by existing roads. 

As for the P-15 Mine, it is not possible to accurately predict the actual 

amount of water flow into the mine;, However, the P-17 Mine would be about 

4,000 feet up dip of the P-15 Mine so it seems reasonable to anticipate less 

inflow into the P-17 Mine. During, mine development, an accurate estimate 

of the inflow rate would be obtained. If a larger Inflow rate was indicated, 

additional pond area would be constructed or a pipe line would be built to 

carry the excess water to the P-10 holding pond in the South Paguage Pit. 

About 350 feet northeast of the shaft, two sewage lagoons would be 

built. Each lagoon would be about 100 feet long by 70 feet wide, and they 

would be of sufficient capacity to dispose of all organic wastes from the 

mine. Both lagoons would occupy about 0.72 acres. They would be built in 

accordance with state standards and regulations, and plans would be sub

mitted to the New Mexico EIA for approval prior to constructionv The lagoons 

would not be associated with any other sanitation facilities, and existing 

roads would provide access to them. 

Water for the mine and surface 'facilities would be provided by a well 

located in or near the mine yard area. The well would be completed either 

in sandstone units of the Brushy Basin Member or in the Westwater Canyon 

Member of the Jurassic Morrison Formation depending upon the quantity and 

quality of the water from the producing sands. The mine and support 

facilities would require about 30 gallons per minute from the well. 
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Approximately 10,900 feet of surface power lines would be required to 

bring electricity to the P-17 Mine's facilities and ventilation boreholes. 

Erection of these lines would cause virtually no surface disturbance except 

for the very small areas needed to set the power poles in the gound. 

Existing roads would be used for access duriiig construction of the lines 

and the power cables would be pulled through and installed manually. The 

lines would be removed at the end of the mining operations. 

Each of the sixteen ventilation shafts required by the mining operations 

would need a minimum site area of 7500 square feet (150 feet long by 50 feet 

wide) to set up the drill rig and supporting equipment (Photo B), This 

would result in surface disturbance to about 2.76 acres total. Existing 

exploration roads would provide access to the sites. 

Throughout the life of the mine, the mine yard, vent shaft areas, 

serfage lagoons, and the settling ponds would be fenced. 

D. Ore Processing 

The ore produced at each mine would be hoisted to the surface through 

the production shafts to be stockpiled within the mine yards. Only one or, 

At most, two days production would be located in the yards at any given time 

as it is anticipated that the ore would be trucked dally to existing stock

pile areas about 1 mile east of the P-10 Mine. At the approved P-10 stock

pile locations, the ore would be loaded into rail cars and then transported 

by the Atchison, Topeka, and Santa Fe Railway (AT&SF) to the company's 

operating Bluewater Mill which is about 50 miles to the west near Grants, 

New Mexico. 

The Bluewater Mill currently has the capacity to process 3,500 tons of 

ore per day. The mill utilizes an acid-leach hydroraetallurglcal process to 

recover and concentrate the ore's natural uranium into a precipitated and 

12 
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dried product known commonly as yellowcake (U30g). The ore from the P-15 

and P-17 Mines would be used as feed material for this process with the 

resultant yellowcake being sold to a utility company for further processing 

and ultimate use in nuclear powered electric generating plants. 

E. Reclamation 

The reclamation programs for the P-15 and P-17 Mines would be essentially 

the same. Upon the conclusion of operations at each mine, all mine openings 

would be sealed in accordance with regulations in effect at that time, and 

reclamation operations would commence. It is anticipated that it would take 

approximately 2 months at each mine to complete the reclamation work. 

The haulage and access roads and ventilation shaft areas would be 

graded, scarified, limed if necessary, and then seeded. The mine yard areas 

would be covered with the topsoll that would be removed and stockpiled at 

the start of surface operations with seeding to follow. 

Sediments that would have collected in the settling ponds would be 

removed and transferred to waste or ore istockpiles depending on the U3O8 

content of the material. The ponds would then be backfilled, graded, and 

seeded. The sewage lagoons would be backfilled, graded, and seeded. 

According to state law it would be permissable to bury the residual waste 

material in the lagoons. 

According to Agreement 16 of the Involved Lease 4, all reclamation work 

would be to the satisfaction of the Superintendent of the Southern Pueblos 

Agency of the BIA. The disposition of the permanent structures erected for 

both operations would be carried out according to Agreement 3 of said lease. 

G 
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F. Related Actions 

Two proposed actions relating to New Mexico's uranium industry are 

currently pending before the Conservation Division of the U. S. Geological 

Survey. Plans for the Kerr-McGee Corporation's Church Rock II and III 

Mines were submitted April 14 and August 28, 1975, respectively. These 

propoisals Involve underground uranium mining operations on Navajo Tribal 

Uranium Leases 14-20-0603-9986, -9987,-9988, and -9992 which are located in 

Townfihip 17 North, Range 16 West, N.M.P.M., on the Navajo Indian Reservation, 

McKiialey County, New Mexico. Environmental analyses have been completed for 

each of the plans, and approval of the plans by the Navajo Nation and the 

BIA was granted in June 1976. 

The Kerr-McGee Corporation's supplemental mining plan for proposed 

changes in their operating Church Rock I Mine (underground uranium) was 

approved June 22, 1976, after concurrence was given by the Navajo Nation and 

the BIA. This plan was submitted July 28, 1975, as a supplement to the 

original mining, plan that was approved June 11, 1971^ The plan involves 

Navajo Tribal Uranium Leases 14-20-0603-9987, -9988, and -9990 in Township 

17 North, Ranges 15 and 16 West, N.M.P.M., on the Navajo Indian Reservation, 

McKinley County, New Mexico. 

Another related action. Gulf Mineral Resources Company's i;aiulng and 

reclamation plan for the Mariano Lake Mine, was recently processed and 

approved by the Conservation Division. This plan was submitted June 26, 1975, 

and provides for a small-underground uranium mine on Nayajo Allotted Uranium 

Leases 14-20-0603-1345, -1349, and -1351 located in Township 15 North, Range 

14 West, N.M.P.M., McKinley County, New Mexico, The environmental analysis 

for the proposal was completed May 10, 1976, with approval coming June 4, 1976, 



j - - ^ According to officials for The Anaconda Company, the company is currently 

in the process of composing a comprehensive mining and reclamation plan that 

would cover all of its open-pit and underground uranium mining operations at 

the Jackpile-Paguate Minesite. This plan will be submitted to the Conservation 

Division upon completion. 

G 
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II, Environmental Considerations of the Proposed Action 

A. Geology 

1. Physiography 

The Anaconda Company's Jackpile-Paguate Minesite lies almost in the center 

of the Laguna Uranium Mining District which is an area of about 535 square 

miles on the east side of the Colorado Plateaus physiographic province (Map C) 

(Moench and Schlee, 1967, p. 3). Structurally, this area is in the south

eastern part of the San Juari Basin, a broad topographic depression character

ized by broad open valleys and mesas and local deeply Incised drainage 

features. The Moxmt Taylor volcanic field is located to the north and west 

of the area (Dinwiddle, 1963, p. 217). 

The Laguna District is located in mesa country that is typical of much 

of the Colorado Plateaus province. Mesa Chlvato, the largest and highest 

^ • mesa, rises to an altitude of 8,000 feet above sea level on the northwest 

side of the district with its flat lava top covering about 400 square miles. 

Mesa Gigante rises to an altitude of more than 6,500 feet on the southeastern 

side, and the similar but much smaller Mesa Prleta is located on the north

eastern side about 14 miles east of Mesa Chlvato (Map A). Between these 

prominent landmarks are smaller mesas and benches. The northeastern part 

of the district is characterized by low mesa and bench topography, and in 

this area as well as farther south, the land surface is pierced by several 

volcanic necks that rise abruptly to as much as 1,000 feet above the 

surrounding landscape (Moench and Schlee, 1967, pp. 3-4). From the southern 

part of Mesa Chlvato, the roughly conical Mount Taylor, a large inactive 

volcano, rises more than 11,300 feet above sea level and more than 5,000 

feet above the valley of the Rio San Jose to the south (Hunt, 1936, p.̂  36). 

G 
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The perennial Rio San Jose is the main drainage in the Laguna District. 

It drops from an elevation of about 5,900 to less than 5,600 feet from west to 

east, and it is entrenched 20 feet or more over most of its length. A few 

miles southeast of the district, it joins the Rio Puerco, a tributary of the 

Rio Grande (Moench and Schlee, 1967, p. 4) which flows continuously only 

during the wet season. The Rio Puerco drains the west flank of the Naclmlento 

Mountains forming the east boundary of tbe district (Hunt, 1937, p. 37). 

Several arroyos join the Rio San Jose from the north and south, but 

ordinarily most of them flow only after summer thunderstorms. The largest 

of these arroyos are the perennial Rio Paguate and the Intermittent Arroyo 

Conchas which drain the area to the north of the Rio San Jose and the Arroyo 

Colorado which drains the broad valley to the south. The Arroyo Salado 

drains the northeast corner of the district and joins the Rio Puerco to the 

east (Moench and Schlee, 1967, p. 4). All the main streams and tributaries 

are entrenched into arroyos cut in the alluvial fill of the valleys. These 

arroyos carry very large quantities of water immediately after heavy 

precipitation, and occassionally the waters rlsie over the banks and spread 

out as sheet floods (Hunt, 1937, p. 37). 

The proposed mines would be located on the steeply sloping northeast 

flank of Black Rim Mesa (Maps B and D) where elevations range from about 

6900 to 6000 feet above sea level (Photos A, H, I, J, K). The surface is 

cut by several northeast trending dry washes that channel surface runoff 

toward the Rio Paguate. 

2. Stratigraphy 

The San Juan Basin is characterized by a sedimentary fill of marine and 

continental rocks several thousand feet thick and from Paleozoic to Quaternary 
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in age. These sedimentary beds dip gently from the basin margins toward 

the center, and intrusive igneous rocks of Tertiary and Quaternary ages occur 

locally around the basin margins. The southern part of the Colorado 

Plateaus province, the DatlI volcanic field (Map C), is characterized by an 

extensive covering of lavas and associated continental sedimentary rocks 

that total several thousands of feet in thickness (Hllpert, 1969, p. 9). 

Table I in Appendix II shows the regional stratigraphy as modified from 

Hilpert's compilation (1969) with the representative thicknesses of the 

stratigraphic units (NMEI, 1975, p. 159). 

The Jackpile-Paguate Mine area is located in the southeastern part of 

the San Juan Basin, east of the Mount Taylor volcanic field. Rocks ranging 

in age from Late Triassic to Recent crop out in or near the area, and the 

regional dip of the beds is northward to northwestward at about 2 degrees. 

Minor faults and folds vary the dips locally (Dinwiddle, 1963, p. 217). 

Colximns 2 and 3 in Appendix II show the stratigraphy in the areas of the 

P-15 and P-17 mines respectively according to The Anaconda Company. 

The primary host for uranium deposits in northwestern New Mexico is 

the Morrison Formation of Late Jurassic age. The Morrison is 400 to 800 

feet thick and generally consists of mudstone (gray, maroon, buff), vari

colored claystone, and medium-to coarse-grained sandstone (gray to 

reddish-brown). The sandstone is arkosic and locally conglomeratic and 

locally contains concentrations of carbonaceous materials. The Salt Wash, 

Recapture, Westwater Canyon, and the Brushy Basin Members make up the 

Morrison Formation from base to top, but the Salt Wash Member occurs only 

in northwestern San Juan County (Hllpert, 1969, p. 19). 
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In the Laguna District, the Morrison Formation is composed mostly of a 

relatively thick Brushy Basin Member and markedly thinner Westwater Canyon 
I , 

and Recapture Members. It attains its maximum thickness of about 600 feet 

in the central part of the district from where it thins laterally. Southward 

it is beveled under the pre-Dakota erosion surface, and it is absent in the 

southern part of the district (Hllpert, 1969, p. 71-72). 

The Recapture Member in the district ranges from 0 to about: 100 feet in 

thickness with a probable average of about 25 feet. It is composed of 

alternating grayish-red and greenish-gray mudstone, siltstone, sandstone, 

and a few thin beds of limestone. The overlying Westwater Canyon Member " 

ranges in thickness from 0 to more than 100 feet with an average of about ' 

50 feet. It is thickest in the northern part of the district from where it 

thins southward, and locally it grades into the Recapture. It consists of 

grayish-yellow to very pale orange, fine-to-coarse-grained, friable sand

stone (Hilpert, 1969, p. 71-72). 

The Brushy Basin Member overlies the Westwater Canyon and makes up 

most of the Morrison Formation. From the central part of the district where 

it is more than 300 feet thick, it thins laterally most markedly southward 

and is cut out in the southern part of the district under the pre-Dakota 

erosion surface. It is composed of grayish-green bentonitlc mudstone and 

some sparse thin beds of clay-rich sandstone. In the lower part it con

tains sandstone lenses similar to the Westwater Canyon which are generally 

less than 20 feet thick but locally as much as 85 feet thick. In the 

central part of the district, the Brushy Basin contains, in its upper part, 

the Jackpile sandstone which is the main ore-bearing unit (Hllpert, 1969, 

p. 71-72). 
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The Jackpile sandstone contains nearly all the known deposits in the 

Brushy Basin Member, and all the principal deposits in th:;; Morrison 

Formation, in the district. It is a tabular body about 15 miles wide by 

35 miles long extending from the vicinity of Laguna to the vicinity of Mesa 

Prleta. It has a maximum thickness of about 200 feet a few miles north of 

Laguna from where it tapers to its margins and, to the northeast, splits 

into two fingers. The Jackpile consists of a yellowish-gray to white, 

friable, fine-to medium-grained, fluvial sandstone that generally grades 

from coarser-grained subarkosic iriaterial at the base to finer material at 

the top (Hilpert, 1969, p. 71-72). 

3. Structure 

The Laguna District is located mainly on the east limb of the McCarty's 

syncline which dips gently northwestward into the San Juan Basin (Map E). 

On the east side of the district the beds are downdropped along the north-

trending, faulted Ignacio Monocline into the Rio Grande trough, and the 

volcanic rocks of Mount Taylor cover the western side of the district. 

Numerous volcanic centers, flows, dikes, and sills are located throughout 

the district and mark the northern part of the Datll volcanic field 

(Hilpert, 1969, p. 72). 

Three periods of tectonic activity are generally recognized. Jurassic 

deformation resulted in two sets of low amplitude folds, one trending east 

to northeast and one trending north-northwest. This folding was accompanied 

by slumping and internal faulting of unconsolidated clastic sediments and 

by the formation of peculiar cylindrical subsidence structures or sandstone 

pipes. The folding also influenced sedimentation. Lafe Cretaceous to 

middle Tertiary deformation caused the tilting of the beds to the northwest. 
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G" The third period of activity occurred from middle to late Tertiary time and 

possibly extended into Quaternary time. This period marked the subsidence 

and sedimentation of the Rio Grande trough and produced the north-trending 

normal faults, the faulted monocline along the west border of the trough, 

and the joints in the sedimentary rocks. The fracturing was accompanied 

by the emplacement of numerous dikes and sills.(Hilpert, 1969, p. 72). 

There are no recognizable geologic structures in the proposed mining 

area. The regional dip of all the involved sediments, Jurassic and 

Cretaceous, is very shallow, about 2 degrees to the northwest. A small 

vertical diabase sill which has a maximum thickness of 2 feet and a north-

northeast trend has been mapped and may extend into the area, but the 

extensive colluvium cover in the area (up to 100 feet thick) effectively 

hides most features.. Generally, there is very little geological disturbance 

in the area (The Anaconda Company, 1976) . 

4. Nature of Deposit 

In the Laguna District, the largest uranium deposits are in the Jack-

pile sandstone unit of the Brushy Basin Member. The deposits may be composed 

of one or more semltabular ore layers that range from almost equidimensional 

to strongly elongate in plan view. The layers are figuratively suspended 

within the host sandstone (Moench, 1963, p. 159), and they range in thickness 

from only a few Inches to as \much as 20 feet and occur in multiple units that 

are as much as 50 feet thick. The deposits' lateral dimensions range from a 

few feet to several thousand feet (Hilpert, 1969, p.74), The principal ore 

minerals of the relatively unoxldlzcd parts of deposits are coffinite and 

uraninite which are intimately mixed with carbonaceous matter (Moench, 

1963, p. 159). 
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/ ^ ' The P-15 ore deposits are vertically distributed from the base to the 

top of the Jackpile sandstone at depths ranging from 470 to 650 feet. They 

range from 3,000 to 3,600 feet in length, from 400 to 1,400 feet in width, 

and from about 6 to 65 feet in thickness. The ore has an average thickness 

of about 15 feet. In areas where the ore bodies are stacked, the separation 

between them ranges from 10 to 38 feet with an approximate average of 20 

feet. The P-15 ore bodies contain 517,644 tons of ore with an fiverage 

grade of 0.23% U20g(The Anaconda Company, 1976). 

The P-17 ore deposits, however, are located in the upper two-thirds of 

the Jackpile sandstone at depths of about 260 to 590 feet. Here the ore 

bodies vary from 4,000 to 5,000 feet in length, from 200 to 1,600 feet in 

width, and from 6 to 35 feet in thickness. Average thickness of the ore 

is about 10 feet. Stacked ore bodies are separated from 10 to 33 feet with 

an average separation of about 20 feet. The P-17 ore bodies contain 

594,666 tons of ore with an average grade of 0.23% U^Og (The Anaconda 

Company, 1976). 

5. Geologic Hazards 

There are no known potentially serious geological hazards in the pro

posed mine area. The colluvium in the area appears to be well stabilized 

with no evidence of any recent significant slippage (The Anaconda Company, 

1976). 

Based on available data, the seismic risk for the project area seems 

low. An earthquake with a magnitude of 5 is possible in the Grants area 

about 30 airline miles to the west, but it would probably have a negligible 

effect on the project area (NMEI, 1975> p.l74) (See Figure 1 and Tables I 

and 2 in Appendix III). The Rio Grande rift, a prominent chain of 
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/'"̂  structural depressions that extends southward from south-central Colorado 

through New Mexico, is about 35 miles minimum southeast of the proposed 

project area. Investigations have concluded that the portion of this 

structure extending from Albuquerque to Socorro has the highest seismic 

risk, and it is estimated that the largest shock along this structure In 

a 100 year period would have a magnitude of 6. A magnitude 6 shock at a 

distance of 35 miles would probably not have a significant effect on the 

project area (NMEI, 1974, p.91)(See Figure 2 and Tables 3 and 4 in 

Appendix III). 

Subsidence of the strata overlying the underground mine workings would 

not be excessive, if any at all, depending on certain combinations of ore 

depth and thickness, mining extraction, and strength of the overlying 

strata. After the extraction of smaller deposits in most uranium mines in 

the districts, caving over the mined out areas stops when the increased 

volume of the caved rock fills the void. In addition, caving of the less 

competent sandstone frequently ceases upon reaching a stronger layer of 

indurated shale within a vertical distance of less than 30 feet. 

It would-be possible, however, that over the thicker ore bodies or over 

stacked ore bodies with minimum vertical separation, the subsidence of over

lying strata could be significant enough to result in some surface expression. 

This would probably be only a gentle depression in the surface over the 

underground workings, and it would not be considered necessary to have the 

company establish and monitor survey grid systems over the mine workings in 

order to detect surface subsidence during pillar removal. The closest 

permanent structure that could possibly be affected by surface subsidence 

is State Highway 279 which, at its closest point, comes within about 500 

c 

23? 



G 
feet of two small ore pods at the southeast end of the P-17 Mine (Map B). 

Considering the location and size of the ore pods, any significant adverse 

effect on the highway is very improbable. 

6. Other Mineral and Non-Mineral Resources 

There are no other known mineral or non-mineral resources in the 

proposed mining area (The Anaconda Company, 1976). 

7. Soils 

The main soil type in the proposed mining area Is probably a shallow, 

fine textured, slowly premeable, and moderately eroded soil that is developed 

from basic Igneous (basalt) rock. It occurs on moderately steep to steep 

slopes (12-55%)(The Anaconda Company, 1976). See Appendix IV for a des

cription of the soils in the area. 

\_; B. Atmosphere 

I. Meteorology 

The climate of most of the Laguna District is semiarid. During the 

summers, the days are generally hot, but the dry atmosphere and almost 

continual breeze prevent the high temperatures from being unpleasant. The 

summer nights are invariably cool. The winters are moderately cold with 
• \ • 

freezing temperatures prevailing during the winter nights. Generally, the 

winter days are comparatively warm and pleasant (Hunt, 1937, p.37). Day-

night temperature differences are much greater in New Mexico than they are 

in humid areas with most weather stations showing an average diurnal 

variation of from 30 to 40°F (NMEI, 1974, p.38). Mean annual temperatures 
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for New Mexico stations decrease about 5 F for every 1000 feet of elevation 

Increase (NMEI, 1974, p.40). 

The mean yearly temperature for the Jackpile-Paguate area is about 



,/-- 53°F (Mudgett, P-IO, 1975, p.5),'( ^ised on 26 years of records for San Fidel 

which is about 11 miles west of Laguna, freezing temperatures (32 F and 

below) do not occur during May to October (NMEI, 1974, p.40), In 1975, the 

maximum and minimum temperatures at Laguna were 95 F and -4 F reispectively 

(White, 1976, oral coimnunication), 

The annual precipitation in the Jackpile-Paguate area ranges from 4 to 

18 inches (Mudgett, P-10, 1975, p.4) with an average of Just under 10 inches 
. J 

(Gregg, 1976, oral conBnunication)(Seie Figure 1, Appendix V). Showers 

usually occur in May with harder, downpour type rains in the middle summer 

months (July-August) and early fall being common (The Anaconda Company, 

1973, p.8). A steep precipitation gradient exists in the area as Mount 

Taylor receives about 30 Inches of annual rainfall (Gregg, 1976, oral 

communication). Table I in Appendix V shows the mean precipitation (inches) 

G-, for stations in the Mount Taylor area. 

Central New Mexico receives about 75% of the available winter sunshine 

and about 80% of the possible sxinmer sunshine. The annual average for 

Albuquerque is 77%. Similar figures should apply to the proposed mining 

area, but the amount of sunshine is decreased on the slopes of Mount Taylor.. 

by cumulus cloud build-up during the summer months (NMEI, 1974, p.40-41). 

Relative humidity in New Mexico is generally low. It remains below 

20% much of the time, and readings to 4% have been recorded. The large 

diurnal variations in temperature cause a large difference in maximum and 

minimum relative humidities (NMEI, 1974, p, 41), 

There are no air-circulation data for the proposied mining area, but 

a 4-year summary of the winds at the Langmuir Laboratory about 17 miles 

G^ , southwest of Socorro (MapA)(elevation 10,630 feet MSL) may be useful for 

some purposes and Is presented in Table 2 of Appendix V, It should be 
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noted that air circulation patterns in northwestern New Mexico are governed 

by the local topography and the daily surface heating regime (NMEI, 1974, 

p. 41-45). / 

Severe weather occurrences are uncommon in the Jackpile-Paguate area 

although flash floods and severe water run-offs which result in considerable 

erosion are usual expetiences in the July-August period when there is 

significant precipitation. Summer thunderstorms are occassionally 

accorapanied by high winds and small hail (1/2-inch diameter or smaller), 

but large hail (larger than 3/4-inch diameter) is infrequent. Heavy snows 

(defined by the National Weather Service as 4 inches in 12 hours or 6 inches 

in 24 hours at lower elevations) may occur six to twelve times per year. 

Tornadoes in the area would be rare but not impossible (White, 1976, oral 

communication). 
G • '• 1 

The proposed mining operations should have no effects on the meteoro

logical conditions in the area, nor vice versa. 

2. Air Quality 
1 • • • 

Particulate data for the Paguate area collected by the New Mexico EIA 

in 1975 indicate an annual geometric mean of 36.8 ug/itr for total suspended -

particulate matter. This is well below the maximum allowable concentration 

of 60 ug/vtT under the EIA standards and 75 ug/m under Federal standards 

(see Appendix VI for air quality regulations and data)(Rinaldi, 1976, 

written communication). 

The proposed mining operations should have no significant adverse 

effects on the air quality in the area. However, a certain amount of dust 

would be created by the site preparation and road construction phases of the 

initial surface operations, by vehicular traffic on the access and haulage 

roads, and by reclamation operations. This dust would be only temporary, 



^ and problems could be avoided or minimized by applying adequate amounts of 

water to excessively dusty areas and roads. 

Ore and waste rock stockpiles should not be significant sources of 

dust due to the large size of the smallest run-of-mine particles and the 

natural dampness of the material. High winds could cause a small amount 

of airborne dust, but most of it should settle within a short distance 

because of the farily heavy particle weight. Furthermore, the ore stock-

piles would be quite small (1 or 2 days production maximum at each mine) 

as discussed in Section I.D., and the waste rock would be used to level the 

mine yards and would therefore be compacted to a certain degree. The 

loading and unloading of ore and waste material should not create any 

appreciable amount of dust. 

Air pollution from the exhaust gases of surface equipment (loaders, 

( bulldozers, haulage trucks, etc.) should be insignificant due to the small 

amount of equipment required and the use of appropriate pollution control 

devices. 

Dust problems in the mines themselves could be controlled with the 

effective use of water and should have no effect ori the surface atmosphere. 

Contamination of the mines' atiojspheres by fumes from the detonation of 

explosives, radon gas from radium disintegration, and exhaust gases from 

approved diesel equipment would be maintained within acceptable limits by 

the mines' ventilation systems. Frequent monitoring by authorized mine 

personnel. Mining Enforcement and Safety Administration (MESA) inspectors, 

and the New Mexico State Mine Inspector would assure compliance with the 

applicable regulatory standards and would provide the basis for any 

required changes in the ventilation systems. G 
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The contaminated mine air exhausted through the various ventilation 

shafts (heated air and some fine particulates) would be rapidly dissipated 

in the ambient surface atmosphere without adverse environmental effects. 

The 1971 and 1972 analyses of large ambient surface air samples by the 

Kerr-McGee Corporation at its uranium mines In the Ambrosia Lake district 

indicated no radiological contamination over the natural backgrotand count 

(0.15 working levels concentration) within a 150-foot radius of the bore

hole exhaust vent and a very low level of concentration at a distance of 

25 feet. Similar results from parallel testing during the same time period 

were obtained by Edward P. Kaufman, Program Manager, Radiation Protection, 

New Mexico EIA (Cleveland, 1975, oral communication). 

The evaporation of the water retained in the settling ponds and sewage 

lagoons could create a local high moisture anomaly in the air. This should 

not have a significant adverse effect on the environment but could, in fact, 

be beneficial to the local vegetation. There should be no problems with 

odors from the sewage lagoons due to their remote locations. Chemical 
~\ 

treatment of the lagoon water could reduce any odor problem to an accept-
>, 

able level". 

The Anaconda Company has established a high volume air sampling station 

and currently monitors ambient air concentrations on a continuous basis. 

According to the company, the particulate levels have been well below the 

regulatory standards. The company plans to expand the program by 

establishing meteorology monitoring stations and by locating additional air 

sampling stations at strategic locations (The Anaconda Company, 1973, p.10). 
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3 . Noise 

Noise created by the proposed operations should not be a significant 

problem since there are no residences in, or in close proximity to, the area. 

The majority of the operations that would create noise would be conducted 

underground and would not affect the surface. Underground noise would be 

maintained within acceptable limits as prescribed by MESA and the New Mexico 

State Mine Inspector by the use of recommended muffling devices on mining 

equipment and by the use of hearing protection equipment by mine personnel. 

The major sources of noise on the surface would be the loading and 

haulage equipment and the fans on the ventilation boreholes, neither of 

which should create a significant adverse Effect, Noise from the small 

amount of loading and haulage equipment would be intermittent and not all 

of the vent holes would be equipped with fans at one time as discussed in 

Sections I,B. and I.C. 

C. Hydrology 

1, Surface Water 

The main stream in the Laguna District is the perennial Rio San Jose 

(Map F) which is entrenched 20 feet or more over most of its length. It 

drops drom an altitude of about 5,900 feet to less than 5,600 feet from 

west to east and joins the Rio Puerco, a tributary of the Rio Grande, a few 

miles southeast of the district. The Rio Puerco drains the west flank of 

the Naclmlento Mountains but flows continuouisly only during the wet season 

(Moench and Schlee, 1967, p. 4). 

The Rio San Jose is joined by several arroyos from the north and south, 

but the majority offethese flow only after heavy precipitation. The largest 

such arroyos are the perennial Rio Paguate and the intermittent Arroyo 
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c Conthas which drain the area to the north and the Arroyo Colorado which 

drains the broad valley to the south. All the main streams and tributaries 

are entrenched into arroyos cut in the alluvial fill of the valleys. The 

arroyos carry large quantities of water Immediately after heavy precipitation 

and occassionally the waters rise over the banks and spread out aa sheet 

floods (Hunt, 1937, p. 4). 

In the mining lease area, the main streams are the Rio Paguate and Rio 

Moqulno. These so-called perennial streams are sustained by springs that 

issue from mesas northwest of Paguate (Dinwiddle, 1963, p. 218), and they 

join in the Jackpile-Paguate mine area to form the Rio Paguate which flows 

into the Paguate Reservoir and hence Into the Rio San Jose. Tbe steeply 

sloping surface of the proposed mine area is cut by several northeast 

trending dry arroyos that channel surface runoff toward the Rio Paguate 

during heavy precipitation. 

The main bodies of ponded water in the area are the Paguate Reservoir, 

the New Laguna Reservoir and a small unnamed reservoir in the village of 

Paguate (Map F). The Paguate Reservoir is about 2 to 3 miles southeast of 

the proposed mines and retains the flow of the Rio Paguate about one-half 

mile northeast of its intersection with the Rio San Jose. The New Laguna 

Reservoir is located on the Rio San Jose about 5 miles southwest of the 

proposed mines. The small reservoir in Paguate retains the flow of some 

small streams flowing from mesas to the northwest. There are numerous 

small, natural or man-made water catchments outside the proposed mining 

area, but.these probably hold water only intermittently due to evaporation 

and seepage. 

( _: At the present time, no major use is made of the surface waters in the 

area. At some time in the past, the water in Paguate Reservoir was used for 
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(̂ ^ irrigation purposes, but this reservoir, and the New Laguna Reservoir, are 

currently nonfunctioning due to sediment filling. 

The proposed mining operations should have little effect on the surface 

waters in the area due to the absence of any major sources. Anaconda would 

not Impound or restrict any surface water although the ore storage areas In 

each mine yard would be surrounded by a berm to divert surface runoff. The 

sewage lagoons and s<̂ ttllng ponds would not be located in any drainageways, 

and the settling ponds would be lined to prevent seepage. 

2. Ground Water 

The principal aquifers in the Jackpile-Paguate minesite area are the 

alluvium along tbe Rio Paguate, the Tres Hermanos Sandstone Member of the 

Mancos Shale in the western part of the area, and the sandstone beds of the 

G Brushy Basin and Westwater Canyon Members of the Morrison Formation through

out the area (See Table I, Appendix II)(Dinwiddle, 1963, p. 217). 

Quaternary alluvium is exposed along the Rio Paguate and the tributary 

Rio Moqulno. Although the alluvium along the Rio Moqulno and the lower 

part of the Rio Paguate is not used a s an aquifer because of-the water's 

high dissolved solids content, the water in the alluvium along the upper 

part of the Rio Paguate is potable. Wells drilled west of Paguate tb test 

the quality and quantity of this water showed that the water was suitable 

for domestic use and that yields of 10 to 35 gallons per minute (GPM) 

<:ould be sustained. In one well, water in the lower part of the alluvium 

was under artesian pressure and flowed at a rate of 13 GPM (Dinwiddle, 

1963, p. 218). 

^-. The sandstones in the Tres Hermanos Sandstone Member are the only units 

of the Mancos Shale that yield potable water, generally, yielding from 5 to 

20 GPM. Although larger yields have been reported, yields greater than 



( ^ 20 GPM would not be expected in the area (Dinwiddle, 1963, p. 217-218). 
a 

The Westwater Canyon Member of the Morrison Formation yields/small 

amount of potable water, lietween 8 to 10 GPM, to a few wells In the area. 

The sandstone beds of the Brushy Basin Member reportedly yield as much as 

20 GFM of water east of the area, but this water has a rather high dissolved 

solids content. The Jackpile unit of the Brushy Basin Is not considered to 

be a good aquifer although it reportedly yields from 8 to 10 GPM of water to 

one well in the area (Dinwiddle, 1963, p. 217). 

The Quaternary alluvium aquifer is recharged by runoff which infiltrates 

to the west and north. The Brushy Basin and Westwater Canyon aquifers crop 

out in the valleys and the Tres Hermanos aquifers crop out extensively in the 

area; recharge of these aquifers is probably limited to precipitation on and 

runoff over the outcrops (Dinwiddle, 1963, p. 217-218). It is doubtful that 

there is significant communication between aquifers, and there are no known 

natural discharges for the aquifers in the area. 

There are numerous wells in the Jackpile-Paguate area which supply water 

for domestic and Industrial use. The Paguate municipal water supply is a 

flowing artesian well completed in the alluvium along the Rio Paguate at a ,' 

depth of about 75 feet. Three other wells in the area, believed to be 

former uranium exploration drill holes equipped as water wells, are the 

property of The Anaconda Company and are used to supply potable water as 

well as water for equipment washing, etc. (Map G)(EPA, 1975, p. 57-58), 

One of these wells supplies domestic water for the Jackpile Mine offices 

and the mine housing area from the Jackpile sandstone at a rate of about 

35 GPM, The P-IO Mine well is completed in the Brushy Basin Member to a 

depth of 465 feet and yields about 35 GPM for the mine's surface and under

ground uses (Mudgett, P-10, 1975, p, lO-ll), Map G shows the locations of 
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several wells in the Jackpile-Paguate minesite, but only two or three of the 

wells shown are still productive. 

Water for the proposed mines would be supplied by a well in or near the 

mine yard at each shaft location as discussed in Sections I.B. and I.C. 

These wells would be completed In sandstone units of either the Brushy Basin 

Member or the Westwater Canyon Member of the Morrison Forma.tion depending 

on the quantity and quality of the vater from the producing sands. Each 

mine would require about 30 GPM from each well. 

The proposed mining operations would have only minor Impacts on ground 

water availability in the Jackpile-Paguate area as acknowledged by the Water 

Resources Division's hydrologist in his memorandum report (Appendix VII). 

The P-15 and P-17 ore bodies are located up the dip slope from the operating 

P-10 Mine, and would, therefore, probably be at least partially within the 

cone of depression created by this pressure sink. Furthermore, the ore 
are 

bodies/located In strata that are naturally drained by surrounding ravines 

and canyons, and the Jackpile Sandstone which receives very little re

charge crops out close to the proposed mines. According to the hydrologlst's 

memorandum report, "In this area mining will be done at or just below the , 

water table, so yields from the relatively impermeable material will be low 

and drawdown will be sinall," 

Although the amount of water that would be encountered in each mine is 

expected to be small, the hydrologlst's report expressed concem about the 

adequacy of the mines' settling ponds. Should the mine water discharge 

rates exceed the cap̂ acitles of these ponds. Anaconda would either construct 

additional ponds as necessary or construct a pipeline to route tbe excess 

C ^ water to the P-10 holding'pond as discussed in Sections I,B* and I,C, The 

additional pond concept seems to be the most environmentally sound due to 



^ the possibility of leaks in, or accidental rupture of, the pipeline, 

Furtheriftore, the settling pond system should be designed fo provide a means 

for doing maintenance work on any one of the ponds without stopping the 

operation of the entire system. This would probably consist of adding one 

or two auxiliary ponds to each system and equipping each pond in the system 

with by-pass valves so that each pond could operate independently. 

In addition to mine dewatering, the proposed mines' water wells would 

require the extraction of ground water from one or more aquiferei in the area. 

However, because each mine's water requirements are modest, this additional 

utilization of ground water should not be a significant Impact, 

The aquifers in the area should not be disturbed significantly by 

subsidence of the strata overlying the mining voids since such subsidence 

should not be excessive or extensive as discussed in Section II.A,5, 

c 
3. Water Quality 

Water quality data for the surface waters in the Jackpile-Paguate area ' 

are scarce. According to a study conducted by the U. S. Environmental 

Protection Agency (EPA) in 1975, stream samples taken from the Rio Paguate 

and the Rio Moqulno (Table 1, Appendix VIII) showed a definite increase in 

Radium-226 (Ra ) and selenium concentrations downstream from the Jackpile 

mining operation indicating that precipitation runoff from the disturbed 

land surface adds radiochemical bearing solids to these streams. However, 

it should be noted that only one sample was taken at each location, and 

that the radium concentrations were less than 5 pCi/1 which is less than 

the State of New Mexico's standard of 30 pCi/1. Furthermore, the selenium 

concentration of the Paguate Reservoir and the Rio San Jose were less than 

detection limits (EPA, 1975, p. 31, 33, 35). 
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^ . The proposed action would have very little effect on surface water 

quality due to the absence of any major surface water sources in the proposed 

mining area. At its closest point, the Rio Paguate is about 2 miles from the 

proposed mines. Surface preparation, road construction, waste rock storage, 

and possibly reclamation work could increase the sediment loads of the small 

dry arroyos in the area during surface runoff; however, this should be of 

minor consequence since its time duration would be short and it wuld have 

little or no effect on the Rio Paguate. Surface runoff over the waste 

rock stockpiles could result in the transport of radiochemical species a 

short distance from the mines. Adequate protection co.uld be provided by 

using appropriate measures to control surface runoff and by effectively 

monitoring surface runoff to detect any problem areas. 

Degradation of surface waters by the seepage of the radloactively 

contaminated water from the settling ponds would be prevented by lining the 

ponds vTlth an impervious clay and/or plastic sheeting. The New Mexico EIA 

does not require the use of seepage monitoring wells with lined settling 

ponds, and the sewage lagoons would comply with state standards. Although 

a failure of the sewage lagoons' or settling ponds' impoundments, caused 

by excessive surface runoff for example, would be unlikely, adequate 

measures should be taken to protect against this possibility. This would 

probably consist of constructing berms around these areas to divert runoff. 

By comparing Table 2 and the Water Quality. Criteria in Appendix VIII, 

it can be concluded that the ground water quality in the Jackpile-Paguate 

area is generally good. The Table 2 values that are outlined indicate 

areas where the water quality standards are not met. 

During the EPA study conducted in 1975, four wells in the vicinity of 

the Jackpile-Paf,uate ppen-pit mining operations were sampled with 
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c concentrations of Ra ranging from 0.18 to 3.7 pCl/l (Figure 1, Appendix 

VIII). The lowest value (0.18 pCl/1) was recorded at well #233 which is the 

Paguate municipal water supply. The other wells,- believed to be former 

uranium exploration holes equipped as water wells, are the property of The 

Anaconda Company and are used to supply potable water and water f:or equipment 

washing, etc. The quality of the water from these three wells is probably 

representative of the Jackpile Sandstone unit of the Brushy Basla Member of 

the Morrison Formation, the principal ore bearing unit in the Laguna District, 

but the water may contain elevated levels of radium due to uranium mining 

activities. The high value of 3.7 pCi/1 exceeds the U, S, Public Health 

Service Drinking Water Standard of 3 pCi/1 and was recorded at the Jackpile 

New Shop Well which is a source of potable and nonpotable water. The EPA 

subsequently recommended that the continued consumptive use of this water 

Ĝ - be stopped (EPA, 1975, p. 57). Further sampling by Anaconda (Table 3, 

Appendix VIII), however. Indicates an Ra"° concentration of l.O pCi/1 In 

the water from this well. 

None of the wells sampled by the EPA were above the maximum peirmissable 

concentrations for the other common isotopes of uraniun^ thorium, and 

polonium (EPA, 1975, p. 6), but the Paguate water supply contained the 

maximum recommended level for selenium (0.01 mg/l)(EPA, 1975, p. 59). 

Although the EPA noted that the impacts of mining on ground water quality 

downgradient from the mining operations were unknown due to the lack of 

adequate monitoring wells. It also stated "No adverse impact'̂  from mining 

on the present water supply source for Paguate are expected." (EPA, 

1975, p. 6). 

G Ground water seeping into the P-15 and P-17 mine workings would become 

radioactively contaminated because the primary minerals to be mined would be 



c exposed to the oxidizing conditions created by the excavation of the workings. 

Leaching of the very low grade mineralization remaining in the rocks 

surrounding the mined out areas would also occur,. Both of these conditions 

would result in the mines' discharge waters having radioactive concentrations 

greater than recommended limits. Mine discharge water impounded within.the 

Paguate Pit contained 190 pCi/1 of radium and 170 pCi/l of urani»im in 1970 

(EPA, 1975, p, 6), This radiological contamination would require that the 

mines' discharge waters be Impounded in the mines' settling ponds for sub

sequent evaporation of the liquid portion. Sediments that would collect in 

the ponds would be removed periodically and transferred to ore or waste 

stockpiles depending on their U3O8 content. It is anticipated that the 

amount of water to be impounded at each mine would be small as discussed in 

Section II.C.2. 

Following the termination of mining operations in the P-15 and P-17 

areas, ground water accumulating in the voids created by the mine workings 

would also become radiologically contaminated. However, the impervious 

nature of the shales above and below the Jackpile sandstone unit should 

prohibit substantial vertical migration of this water, and typical changes /' 

in the lithologic character of the unit should tend to restrict and 

localize lateral migration (Mudgett, P-10, 1975, p. 12). 

The radioactive contamination of ground water in the proposed mining 

area should not be a major adverse impact due to the small amount of water 

that would probably be encountered. However, additional protection for the 

area's ground water resources could be provided by using an adequate 

monitoring system to determine the Interactions-between the aquifers and 

r~J the mining operations. This would probably consist of completing several 

wells in the proper strata at different locations around each mining area. 
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Degradation of the area's ground water by the infiltration of contaminated 

surface water should be very minor due to the relatively low amount of surface 

runoff occurring in the area and the lithologic characteristics of the strata. 

Measures used to prevent surface water contamination, as discussed above, 

should be adequate to also prevent ground water contamination from such events 

as failure of the sewage lagoons and settling ponds Impoundments, seepage, 

etc. 

D, Land Use 

I. Land Use in Lease Area 

All of The Anaconda Company's leases are used for mining purposes except 

for a small centrally located housing area for about thirty key mine personnel. 

This area is on Lease I, well removed from the surface mining activities. The 

property is posted and fenced at all points of eacy access, and a security 

guard station on the principal access road is manned 24 hours a day (Mudgett, 

P-IO, 1975, p. 5). There are no residences in the proposed mining area. 

Lease 1, which is also called the Jackpile Mining Lease, contains the 

company's operating open-pit uranium mines, the Jackpiile and Paguate Pits, 

as shown on Map G. Although both pits are separate mining operations, they 

are conmonly referred to as the Jackpile-Paguate Open-Pit Mine, and they 

occupy an area of something less than l2 sections in Townships 10 and 11 

North, Range 5 West, N.M.P.M. (The Anaconda Company, 1973, p. 1). The 

Jackpile ore deposit, which outcropped on the south side of a low mesa, 

was discovered in November 1951 and active mining began in 1952 (Moench 

and Schlee, 1967, p. 87). The Paguate ore body, a short distance west of 

the Jackpile, was discovered by core drilling in June 1956, and ore was 

being mined by 1963 (Moench and Schlee, 1967, p. 97). The mines are 
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/"̂  currently operating without an approved mining plan (or plans), but, as 

discussed in Section I.F., The Anaconda Company is presently drafting a 

comprehensive mining and reclamation plan for these operations to conform 

with 30 CFR Part 231 and 25 CFR Part 177. 

Mining of the Jackpile and Paguate deposits is accomplished using 

conventional open-pit methods using rotary blasthole drilling rigs, 

atmtonixaa nitrate-fuel oil blasting agents, electric shovels, and diesel 

powered' front-end loaders and haulage trucks. The ore Is stockpiled, 

blended, and then shipped by rail (AT&tSF) to the ̂ compny's Bluewater Mill 

about 50 miles to the west (See Section I.D.). As of 1973, about 11,300,000 

tons of ore had been mined and milled resulting in 57,676,900 pounds of 

yellowcake (U3O8), At that time 8,314,700 tons of remaining ore reserves 

were indicated, and it was estimated that the mining of these reserves would 

be completed sometime during the period of 1983 to 1985. In 1973, it was 

expected that about 24% of the indicated remaining reserves would be mined 

by underground methods (The Anaconda Company, 1973, p. 2-4). 

The Jackpile Mining Lease also contains two underground mine workings 

(See Map G) . The Woodrow Mine, about 1 mile east of thie Jackpile Pit, was 

discovered in 1951. Mining of the deposit, which was In a nearly vertical 

sandstone pipe, began in 1954 through a vertical shaft and ended in 1956 

when the square-set timbering collapsed. The mine produced about 5,500 tons 

of uranium ore (Moench and Schlee, 1967, p. 96). The H-l Mine, a small adit 

mine, was developed for the extraction of about 38,000 tons of uranium ore 

by longwall and sub-level stoplng methods. Operations began in March 1973 

under an approved mining plan, and the ore was subsequently exhausted and 

(—.- the mine abandoned in April 1975 (The Anaconda Company, H-l, 1972, p. 1-3). 
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r The P-9-3 and P-ll workings were planned to be small adit mines developed 

from the north and east walls of the inactive P-9-l open pit for the 

extraction of about 81,000 tons of uranium ore by a modified sub-level roora-

and-pillar stoplng method. The operations were approved November.17, 1975, 

(Mudgett, P-9-2, 1975, p.' 1-2), but they have subsequently been postponed 

because it may be feasible to mine the ore with open-pit methods (Gibbs, 

1976, oral communication). 

Lease 4 contains various underground mine workings as well as some 

facilities for the Paguate Pit operations (Maps B & G). The P-9-2 Adit 

Mine Project, approved in February 1974, was developed from the south wall 

of the small, mihed-out P-9-1 open-pit for the extraction of about 58,000 

tons of uranium ore by longwall and sub-level modified room-and-pillar 

stoplng. The project produces between 100 and 150 tons of ore per day 

(̂  (Mudgett, P-9-2, 1973, p. 1). The P-IO Mine (Map B) is currently producing 

about 700 tons of uranium ore per day by modified room-and-pillar stoplng 

with sublevel track haulage. Access to the mine is provided by an inclined 

shaft. The mining plan for the project was originally approved August 31, 

1973, with major changes in the plan being approved October 19, 1973. ; 

Further changes in the plan which provided for the mining of ore in the 

P-7 area by extending the P-IO workings were approved December 12, 1975. 

According to The Anaconda Company, the P-9-2 area will be mined out by 

about mid-1977 while the P-10 and P-7 ore reserves will be exhausted by 

mid-1982 (Gibbs, 1976, oral comnrunication) . 

The proposed mining operations would not affect the present use of the 

involved lands because the leases are used exclusively for mining purposes. 

G]\ This area has been-a well known mining district since about 1956 when the 

Jackpile Mine was the largest single producer of uranium in the United States, 



f and possibly in the world (Moench and Schlee, 1967, p. I). The proposed 

mining area has been impressed with numerous drilling sites and access roads 

from exploration and development drilling activities. 

2. Land Use in the Surrounding Areas 

The lands adjacent to The Anaconda Company's mining leases are used 

exclusively by members of the Laguna Tribe for residential and livestock 

J . 

grazing purposes. The primary domestic animals encountered are sheep and 

cattle, but a few horses do roam in the areas. Agriculture is severely 

limited by the lack of sufficient precipitation and Is probably restricted 

to small garden plots worked by residents of the areas. 

The, community closest to the proposed mining area is the small Laguna 

Indian village of Paguate (Map A) which is about 2 miles to the north. As 

( of January 1, 1975, the census showed a resident and non-resident population 

of 1,383 for Paguate (Starcevlch, 1976, oral communication); however, the 

actual resident population for the village is close to 300 (The Anaconda 

Company, 1973, p. 9 ) , Paguate has no retail or public service facilities 

such as restaurants, service stations, motels, schools, hospitals, etc., 

except for one very small general merchandise type store which is extremely 

limited in available goods. Approximately 2 to 5 miles north of Paguate 

are the even smaller settlements of Bibo, Cebolleta, Cebolletlta, and 

Moqulno. 

The Indian village of Laguna, or the Pueblo of Lagiina, is located 

about 5 miles south of the proposed mining area (Map A ) . This small village, 

as of January 1, 1975, had a resident and non-resident population of 1,449 

r^ . although, as in the case of Paguate, the actual resident population is 

probably much less. There are more services here than in Paguate but they 
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are still limited to a few small stores and service stations. The Laguna-

Acoma High School and an elementary school are located in Laguna 

(Starcevlch, 1976, oral communication). 

The closest town offering a wider variety of goods and services is 

Grants which is about 30 miles west of Laguna via Interstate Highway 40 

(Map A), Grants is an incorporated city of 8,768 (1970 census), and about 

3 miles west of Grants is the village of Milan which has a population of 

2,185 0970 census) (ISRAD, 1972, p. 22-23). In 1967, Grants-Milan had 130 

of the 327 retail establishments in Valencia County (ISRAD, 1972, p. 87), 

and in 1970, Grants had 23% of the county's labor force (NMEI, 1975, p. 90). 

Grants also has a hospital and a branch campus of New Mexico State University 

(NMEI, 1975, p. 125). 

Albuquerque, the county seat of Bernalillo County, is about 46 miles 

east of Laguna via 1-40 (Map A ) , This metropolitan city of 243,751 (1970 

census) offers a full range of goods and services for both private and 

commercial needs (ISRAD, 1972, p, 22-23), 

Access to the Paguate area is provided by paved State Highway 279 which • 

joins Interstate Highway 40 at Laguna (Map A,). 1-40 connects Laguna with 

Grants-Milan to the west and Albuquerque to the east. Greyhound Bus Lines, 

Inc., and Continental Trailways, Inc., stop daily for passengers in Grants 

on their routes from Albuquerque to Los Angeles, California, and passenger 

and freight rail service is provided by the AT6eSF railroad which also passes 

through Grants-Milan and Albuquerque. Although Grants has an airport, 

Albuquerque has the closest commercial air service (NMEI, 1974, p. 20) . 

Recreation In the Paguate-Laguna area is confined primarily to outdoor 

activities such as picnicking, camping, sight-seeing, and hunting, the 
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majority of which are conducted in the Cibola National Forest on and to the 

west of Mount Taylor. These activities can be classified as seasonal and 

intense (NMEI, 1974, p. 16, 34). Camping, fishing, boating, and swimming 

are permitted at Bluewater State Park (Bluewater Lake) which is about 21 

miles west of Grants via State Highway 412. "The major recreational centers 

in the area are Grants and Albuquerque. 

JDue to their size, nature, and location, the proposed mining operations 

would not have any effects on land use in the surrounding areas. The local 

communities may be affected to a minor extent, and these effects are discussed 

in Section II. F. No impacts on the local transportation services would be 

expected since ore shipment would be by company equipment and existing rail 

facilities and schedules. 

3. Historical and Archaeological Sites 

There are no historical or archaeological sites on or near the leased 

lands according to the Southern Pueblos Agency of the Bureau of Indian Affairs 

or company sources (Mudgett, P-10, 1975, p. 6). Although some type of 

archaeological clearance must have been obtained for the company's 

exploration activities in the proposed mining area, a search of the files of 

the Bureau of Indian Affairs,' National Park Service, Geological Survey, and 

The Anaconda Company has failed to produce any documentation of such a 

clearance. Appendix IX contains an archaeological survey report from the 

School of American Research for areas within the company's mining leases 

that would be affected by the expansion of Anaconda's open-pit and under

ground mining operations. This survey does not cover the P-15 and P-17 

areas and is provided for general information purposes only. Area A-7, 

in which no materials of archaeological or historical significance were 
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found, is the closest parcel of land to the proposed mining area that was 

surveyed. 

Unless evidence of a previous archaeological clearance can be produced. 

The Anaconda Company would, in order to comply with current regulations for 

the protection of antiquities, need to obtain the proper .archaeological 

clearance. This would consist of having a survey of the area conducted and 

the resulting report submitted to the National Park Service for approval 

and granting of clearance. This requirement would have to be met before 

surface operations could commence, and the company is currently in the 

process of meeting this prerequisite. 

The Laguna Pueblo and the San Jose de la Laguna Mission and Convento 

(in the Pueblo) at Laguna are listed in the National Register of Historic 

Places, but both are well removed from the proposed operations (about 5 

miles) and would not be affected. The Grants Lava Flow which extends about 

25 miles south of Grants between State Highway 117 on the east and 53 on the 

west (Map A) is eligible for listing in the National Registry of Natural 

Landmarks, but it too is well removed from the proposed projects. 

4. Scenery and Aesthetics 

The proposed action would not affect the scenic or aesthetic values of 

any of the prominent landmarks in the area such as Mount Taylor, the Laguna 

Pueblo, Mesa Chlvato, and the Cibola National Forest. However, the appearance 

of the northeast flank of Black Rim Mesa would be affected significantly by 

the presence of the mines' surface facilities which would be visible totally 

or partially from Highway 279. The mine buildings, roads, power lines, and 

vent hole equipment would have only a minor Impact, but the mine yards, 

sewage lagoons, and settling ponds would have a significant impact due to 
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the considerable cut and fill required for these facilities by the steeply 

sloping land surface. The mine workings themselves would have no effect 

since they would be underground. 

This adverse scenic effect would be lessened to a degree by the fact 

that the facilities would not be silhouetted against the skyline and could 

be lessened further by painting the larger structures to match the back

ground colors. 

5. Reclamation Potential 

The reclamation potential of the land in the area has not been 

adequately determined, but the writer feels that this potential is only 

poor to fair. This estimate is due to the fact that most uranium related 

reclamation work (primarily in uranium exploration) has met with only 

limited success due to soil characteristics and the lack of sufficient 

moisture (precipitation). These conditions would also surely determine 

the results of any revegetatlon programs in the Jackpile-Paguate area. 

The Anaconda Company is currently conducting revegetatlon experiments 

on inactive waste dumps in order to adequately assess the land reclamation 

potential. The U. S. Conservation Service has recommended such seed 

mixtures as sideoats, gramma grass, western wheatgrass, and chamisa brush, 

and test plots have been planted for observation (The Anaconda Company, 

1973, p. 7). Continued experimentation by Anaconda and other companies in 

northwestern New Mexico's coal and uranium Industries should improve the 

land's reclamation potential by providing new and Improved reclamation 

techniques. 
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E. Fauna and Flora 

Due to the intense mining activity in the adjacent Jackpile-Paguate area 

and the absence of any perennial surface water in the P-15 and P-17 area, 

wildlife in or near the project area is limited to small rodents (rabbits, 

mice),, small predators (foxes, coyotes, bobcats), small birds (finches, 

sparrows, jays), insects, and reptiles common to northwestiern New Mexico. 

The presence of a stable, resident predator population is doubtful because 

of human presence and activity, and most of the birds are also probably 

transient inhabitants. The largest wild animal in or near the area are mule 

deer which inhabit the slopes of Mount Taylor and the mesas to the north 

(The Anaconda Company, 1973, p, 9), No endangered species are known to be 

present in tbe area as residents (Mudgett, P-10, 1975, p, 6). Several 

almost wild horses that belong to the Laguna Indians roam within the pro

posed mining area (Gibbs, 1976, oral communication). 

The proposed operations would not have a significant Impact on the 

wildlife resources of the area because of the small number of actual permanent 

wildlife residents. A small amount of habitat would be disturbed throughout 

the lives of the operations (about 41 acres) resulting in the displacement o^' 

a small amount of wildlife, but there is ample habitat in the surrounding 

areas to accomodate any displaced species. The mine yards, settling ponds, 

sewage ponds, and vent hole areas would be fenced throughout the operations' 

lives to keep out the larger species, and t.he settling ponds and sewage 

lagoons should not. be detrimental to any waterfowl that might, be attracted 

to them. Traffic on the haulage and access roads could be a hazard to 

wildlife, but this should not be significant. 

G. If the reclamation program was successful in establishing grassland 

vegetation in the area, there could be a slight decrease in the number of 
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woodland species and a corresponding Increase In the number of grassland 

species, but substantial reinhabitation of the area would probably not occur 

until completion of the reclamation and revegetatlon program. No significant 

alteration of species composition would be expected since the amount of 

habitat Involved is quite small. The establishment of grassland vegetation 

would be beneficial to domestic animals, and possibly to wildlife, by 

improving grazing conditions. 

The vegetation in the lowest valley and mesa areas around Mount Taylor 

is characteristic of the Upper Sonoran life zone consisting of flowers, 

grsLBues, sagebrush, and composites such as goldenrod, rabbitbrush, and sun

flowers. The trees in this zone generally occur on hillsides and mesas and 

consist of one-seeded juniper, the nut pine (piiion), and the cane cactus. 

Greasewood is common on alltrvial flats adjacent to watercourses, and there 

are groups of the common valley Cottonwood (Hunt, 1937, p. 37). 

The rough boulder strewn surface of the proposed mining area supports 

a moderate but scattered growth of native grasses and desert shrubs and a 

moderate to heavy growth of juniper trees. There are widely scattered 

occurrences of cacti (Photos A, H, I, J, K). Past exploration and develop- . 

ment drilling activities have impressed the area with numerous drill sites 

and access roads. 

The proposed operations would result in the destruction of the vegetation 

on about 41 acres of the land surface. This should not be a major impact 

since the vegetative cover is moderate and scattered as noted above. The 

reclamation program would attempt to establish herbaceous growth on the area, 

and the range conditions on the 41 acres would be greatly improved if the 

G program was successful. If herbaceous growth could not be established, it 
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C might be possible to revegetate the area with native species, such as juniper 

seedlings. The writer has no knowledge of any such attempt being made in 

otber uranium related reclamation programs; however, during the inspection 

of various company's exploration activities, it has been observed that 
an 

natural revegetatlon by native species usually begins within/intermediate 

time period after the completion of leveling and grading operations 

(estimated at 3 to 6 ;'X>nthE). 

F. Socio-Economic Conditions 

The proposed operations should not cause a large Influx of new people 

into the area since Anaconda would use local labor as much as possible. In 

compliance with lease terms. Anaconda gives the Laguna Indians priority in 

employment at all its Jackpile-Paguate mining operations, and, as of 

f ' October 1975, about 90% of the company's 372 mine personnel were Lagunas 

(Mudgett, P-10, 1975, p. 5). It Is anticipated that the majority of the 

275 employees required by the mines would be supplied by the local populace 

although some positions could be filled by employees transferred from the 

completed P-9-2 operations. A few permanent employees could be expected to 

move into the area, and shaft sinking and mine development personnel would 

relocate in the area temporarily. 

Any socio-economic impacts on the villages of Paguate and Laguna should 

be very minor due to the very limited supply of services available in these 

communities. Some Lagunas employed at the mines could want to relocate in 

Laguna or Paguate which could require additional housing, but this should 

not be of major consequence. The Anaconda Company has cooperated with the 

^ Laguna Tribe in housing construction in Paguate. 

Any major socio-economic Impacts would most likely fall on the city of 
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Grants since any new permanent workers, and the temporary labor force, would 

probably relocate there. According to recent newspaper articles, Grants-

Milan is having trouble' In providing adequate housing and public services 

for a population increasing due to the expansion of uranium activities in 

this area. Although the influx of permanent' and temporairy workers for the 

proposed mines could put an additional strain on these services, the small 

number of workers expected to relocate should not create a significant 

effect. The mitigation of cumulative socio-economic impacts is the 

responsibility of appropriate public agencies such as city, county, and 

state planning commissions. 

The proposed operations should have very little effect, if any at all, 

on the metropolis of Albuquerque which would be capable of managing any 

such impact. 

The most significant socio-economic impact resulting from the proposed 

action would be the generation of new income. According to lease terms, 

the company would pay royalties on the ore mined to the Pueblo of Laguna; 

as of November 1973, the Jackpile-Paguate mining operations had paid about 

$25,000,000 in such royalties to the Pueblo (The Anaconda Company, 1973, 

p, 3). Direct employment during the mines' lives would also result in 

annual disposable income. It Is expected that most of this Income would 

be respent within the region which could have a multiplier effect on other 

sectors of the economy. Additional federal, state, and local taxes that 

would be paid by Anaconda and its employees should offset any increased 

governmental costs that would be caused by the proposed action. 

Increased income in the area could improve the standard of living for 

many families, and direct employment could improve the self-esteem and 

mental health of many people who are currently unemployed or underemployed. 
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Because the Lagunas would be given preference in hiring, most of the benefits 

would be directly, or indirectly, advantageous to the Laguna Indian Tribe, 

as would the royalty benefits. Although many experienced workers would be 

unemployed at the close of operations, the training and experience acquired 

should help these workers find new jobs more easily. 

The proposed action should not have any significant effects on the 

cultural values of the area or of the Laguna Indians in particular. It 

seems that all Indians have the general belief that nature is a strong 

force to which man must adapt rather than control. Although this belief 

causes a reluctance to support activities exploiting the Indians' natural 

resources, it also provides strong support for the restoration of the land 

following such activities. It also seems that although Indians do value 

work, they work to maintain their families and themselves, not to achieve 

social prestige. This evidently causes a strong tendency t o reject 

monetary incentives once a relatively low level of income is reached. 

Indian males evidently often reject the role of "breadwinner" since it 

involves accepting wage labor, thus increasing the possibility of alcoholism 

and social dysfunction which can result in increased absenteeism and possibly 

the total rejection of work. According to Anaconda officials, absenteeism 

among the company's Laguna employees is quite high which necessitates the 

hiring of extra personnel who would normally not be required.(Gibbs, 1976, 

oral communication). 

G. Health and Safety 

Health and safety at each of the mines, both surface and underground, 

would be controlled by the cojapany's safety personnel in accordance with the 

standards and regulations of the New Mexico State Mine Inspector and the 

Mining Enforceinent and Safety Administration. Periodic inspections of the 

operation.s by<aMthori;zed personnel from, these regulatory agencies would 
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assure compliance with the applicable regulations and standards. The 

Anaconda Company currently operates active safety programs at both its mining 

and milling operations. 

The proposed action would have only one possible effect on local health 

and safety, that being the possible hazard that could be created by vehicular 

traffic on the access and haulage roads, especially at the junctions of these 

roads with State Highway 279 (MapB) , A relatively heavy flow of traffic 

would occur at shift changes on the access road and on Highway 279 between 

Laguna and Paguate, thus possibly creating an intermittent traffic hazard 

on these roads and their Intersection. Ore haulage trucks would cross 

Highway 279 on their way to the P-IO stockpile areas which could create a 

traffic hazard at the intersection of the haulage road and Highway 279. 

Adequate posting of proper warning signs and/or devices at and around 

the involved intersections should sufficiently reduce hazards at these 

locations, and the posting and enforcement of appropriate speed limits and 

warnings on the haulage and access roads should adequately reduce traffic 

hazards on these routes. The supervision of traffic on Highway 279 is the 

responsibility of state and local law enforcement agencies. 

G 
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III. Alternatives to the Proposed Action 

A. Alternative Methods 

No other mining methods or modification of the proposed method would 

result in reduced environmental damage or disturbance. Open-pit mining 

would have a much greater environmental impact because it would require 

the utilization of much more land surface with the final open-pit being 

more difficult to backfill and reclaim. In situ leaching (solution mining) 

of the ore bodies, if technically feasible, would result in lower uranium 

extraction and possible contamination of ground water due to losses in 

solution recovery. 

The proposed action could be refused, but this would prevent the 

production of source materials necessary for the generation of electricity 

by nuclear fission energy. This electricity is needed to alleviate the 

( national energy shortage. Refusal of the proposal would also deprive the 

Pueblo of Laguna of direct and Indirect benefits from potential royalty 

and direct employment incomes. 

B. Mitigating Measures 

Should the proposed action be approved as submitted, additional 

mitigation of the environmental Impacts of the action would be provided by 

the following measures: 

I, The effective use of water where practical and possible would 

keep airborne dust created by the proposed operations to a 

minimum (e,g. on the access and haulage roads). As discussed 

in Section II. B.2., The Anaconda Company currently operates 

a high volume air sampling station on a continuous basis and 

plans to expand this program by establishing meteorology G 
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monitoring stations and additional air sampling stations. 

2. The effective use of water control structures and anti-erosion 

measures would minimize the possibility of any effects on 

surface water quality from the proposed operations (e.g., 

surface runoff over topsoll and waste rock stockpiles). 

Adequate monitoring of the surface drainages in the mining 

area would detect any deficiencies and provide a basis for 

corrective action. 

3, The construction of water control structures around the 

, sewage lagoons and settling ponds would protect against the 

possibility of a failure of one or more of these Impoundments 

and would, therefore, protect against the water pollution 

which could result from such a failure. 

\_^ 4. Adequate monitoring of the ground water in the mining area 

would help to determine the interactions between the mining 

operations and the aquifers and would provide a basis for 

correcting any deficiencies. 

5. The impact of the proposed operations on the appearance of 

Black Rim Mesa could possibly be mitigated by painting the 

larger surface structures to match background colors and 

by immediate revegetatlon of any disturbed land surface 

or fill slopes that are visible from Highway 279. 

6, Adequate posting of appropriate warning signs and/or devices 

at and around the Intersections of the haulage and access 

roads and Highway 279 would help reduce traffic hazards 

G~ , at these locations. The postlngand enforcement of 

appropriate speed limits and warnings on the access and 
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haulage roads would help reduce traffic hazards on these 

routes. 

7. The reclamation and revegetatlon program would attempt to 

establish herbaceous growth on the disturbed land surface. 

If successful, about 41 acres of marginal grazing land 

would benefit from this program. 

IV. Unavoidable Adverse Environmental Effects of the Proposed Action 

Subsidence of the strata overlying the underground mine workings could 

have some surface expression depending on certain combinations of ore depth 

and thickness, mining extraction, and strength of the overlying strata. It 

£s expected that any subsidence occurring would not be excessive and would 

not create a significant adverse impact. 

The proposed operations would cause a certain amount of dust, but this 

would not be a major impact and could be minimized by using water. Air 

pollution from equipment exhaust gases should be insignificant. The mines' 

atmospheres would be contaminated by blasting fumes, radon gas, and exhaust 

gases, but the ventilation systems and frequent monitoring by the appropriate 

regulatory agencies would maintain this contamination within acceptable 

limits. Any odor problems from the sewage lagoons should be insignificant 

and controllable by chemical treatment. 

Any noise created by the operations would be Insignificant due to the 

absence of any nearby residences. 

The extraction of the P-15 and P-17 ore deposits would require the 

withdrawal of ground water from the Jackpile Sandstone, and the mines' water 

wells would withdraw additional water from the Brushy Basin or Westwater 

Qanyon Members, This lowering of the ground water levels could cause water 

level declines in wells and a reduction in the flow of springs within the 



G" general vicinity of the mines. In addition, ore extraction would result 

in radiological contamination, of the ground water seeping into the mine 

workings during the productive lives of the mines and, to a lesser degree, 

following the termination of all mining operations with minor potential for 

migration within the Jackpile Sandstone. Surface preparations, waste rock 

storage, and possibly reclamation operations could affect the quality of 

surface runoff in the proposed mining area. 

The surface facilities of the proposed operations would significantly 

alter the appearance of the north-east flank of Black Rim Mesa, an effect 

which would be totally or partially visible from State Highway 279. 

Surface construction and preparation associated with the proposed mining 

operations would result in the temporary disturbance of about 41.1 acres of 

land surface and the destruction of the vegetation thereon. Any wildlife 

inhabiting this area, permanently or temporarily, would be displaced, 

probably until completion of the reclamation and revegetatlon program. 

c 
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VI. Determination and Recommendation 

From the preceding analysis, it is concluded that the proposed action 

does not constitute a major Federal action significantly affecting the 

quality of the human environment in the sense of the National Environmental 

Policy Act, Section 102 (2)(c). Hovever, it is recommended that when The 

Anaconda Company submits the comprehensive mining and reclamation plan for 

all of its Laguna mining operations, an Environmental Analysis should be 

prepared in order to determine whether or not the cumulative Impacts of all 

the operations do significantly affect the quality of the human environment 

and, therefore, necessitate the preparation of a site specific or sub-

regional Environmental Impact Statement. 

It is recommended that the proposed mining and reclamation plan for 

the P-15 and P-17 Mines be approved if The Anaconda Company will accept the 

following stipulations as part of the plan. 

1. The Anaconda Company will keep airbome dust, especially that 

created by vehicular traffic on the haulage and access roads, 

to a minimum by using adequate amounts of water. The frequency 

of water application would probably range from once or twice 

daily during dry seasons to fewer applications during times of 

natural precipitation. 

2. The Anaconda Company, prior to commencing operations, -will 

submit to the Area Mining Supervisor for his approval, a detailed 

plan for the monitoring of surface runoff with in :the proposed 

mining area. This plan will provide for the monitoring of both 

the quantity and quality of the surface runoff in order to 

detiermine the nature and extent of the operations's effects 

on the surface water in the area and to provide a basis for 



c determining any necessary corrective actions. 

3. The Anaconda Company will implement appropriate measures, as 

necessary, to prevent,erosion and control surface runoff on 

any of the disturbed land surface. The monitoring of the 

surface runoff in the mining area would help to determine the 

adequacy of these measures. 

4. Prior to commencing operations, The Anaconda Company wiLl 

submit to the Area Mining Supervisor for his approval, a 

detailed plan for the monitoring of the ground water both 

up - and down-gradient of the P-15 and P-17 ore bodies. 

This plan will provide for the monitoring of both the 

quantity and quality of the ground water in order to determine 

the interaction between the mining operations and local 

hydrology. 

5. The results of the water monitoring programs will be sub

mitted quarterly (i.e., every 3 months) to the Area Mining 

Supervisor. / 

6. Prior to commencing operations. The Anaconda Company will 

submit to the Area Mining Supervisor for his approval, a 

detailed plan for the settling pond systems at each mine. 

This plan will detail the construction of these systems 

and will provide for at least one auxiliary pond in each 

system and the use of appropriate by-pass equipment to 

allow each pond to be operated independently. The plan 

will also describe in detail the measures to be used to 

( : divert surface runoff around the settling ponds and sewage 

lagoons (i.e., the mesaures to be used to protect these 

G 



G 

G 

impoundments from accidental failure). 

7. Prior to commencing operations. The Anaconda Company will 

obtain the proper archaeological clearance for the area to 

be affected by the mining operations, a copy of which will 

be submitted to the Area Mining Supervisor. 

8. Appropriate but practical measures will be taken to camo-

flauge the mines' surface facilities as much as reasonably 

possible. 

9. Adequate warning signs and/or devices will be placed at 

appropriate distances from the intersections of the 

haulage and access roads and State Highway 279 to alert 

traffic to the possible hazards at these locations. 

Appropriate speed limits and warnings will be posted and 

enforced on the access and haulage roads. 
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ĉ  iVH^eide ! 

MAP A 

v B r o j e c t Ariea Loca t ion Map 
.XTexaco Touring Map; of New Mexico, 1957) 

file:///HE5tRVA1l0h
http://ri.li


G 

C 

Ĝ-
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S J Surface fan and associated equipment for ventilation borehole for the 
P-IO Mine; white butane tanks are for heater 
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Emergency hoisting equipment on ventilation borehole at the P-IO Mine; 
open-pit operations in the background 
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\J' Surface f a c i l i t i e s for the P-IO Mine as seen from Sta te Highway 279 
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photo) looking southeast 
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Terrain and vegetation in the proposed mining area on the northeast flank 
of Black Rim Mesa 
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IN REPLY 
REFER TO: 

United Stales Department of the Interior 
GEOLOGICAL SURVEY 

P.O. BOX 1716 
CARLSBAD, NEW MEXICO 88220 

March 19 , 1976 

G 

Memorandum 

To: Area Geologist, USGS, 
Roswell, New Mexico 

From: Area Mining Supervisor, USGS, 
Carlsbad, New Mexico 

Subject: The Anaconda Company's Proposed Mining and Reclamation Plan 
for the P-15 and P-17 Mines on Laguna Tribal Lease No. 4 

Please review the enclosed copy of the. above plan (one volume with 

map pocket) and retum with your report. 

DCJ:nb 

Enclosure: 

Q:?C7>^^ 
—""̂ Dale C. Jones 

Mining Engineer 
For Area Mining Supervisor 

G 



IN REPLY 
REFER TO: 

United Stales Department of the Interior 
GEOLOGICAL 5URVEY 

P.O. BOX 1716 
CARLSBAD. NEW MEXICO 88220 

Hay 2 1 , 1976 

G 

Memorandum 

To: Area Geologist, SRMA, USGS, Roswell, New Mexico 

From: Art a Mining Supervisor, SRMA, USGS, Carlsbad 

Subject: The Anaconda Company's Proposed Mining and 
Reclamation Plan for the P-15 and P-17 Uranium 
Mines on Laguna Tribal Lease 4 

Copies of the company's addendums to the subject plan are enclosed 

for your review and reference in preparing a geologic report for 

the plan. Please return the plan and addendums with your report. 

)ale C. Jones 
Mining Engineer 

for'Area Mining Supervisor 

DCJ:cj 

Enclosures 

c 



itoUod States Department of the Interior 

W ^ . ^ , ^ i / / GEOLOGICAL SURVEY 
C ^ ^ ^ ^ ^ J U N 2 1976 Dî ŵer 1857 
^ ^ ^ — ^ '^'" Roswell, New Mexico 88201 

MEMORANDUM 

TO: Area Mining Supervisor, Southern Rocky Mountain Area, 
Carlsbad, New Mexico 

FROM: Petvi C. Aguilar, Staff Geologist, Southern Rocky Mountain 
Area, Roswell, New Mexico 

SUBJECT: Geologic review of Mining and Reclamation Plans for 
Anaconda's P-15 and P~17 uranium mines — Jackpile-Paguate 
minesite, Valencia County, New Mexico 

The Anaconda Company Uranium Division has submitted mining and 
reclamation plans pertinent to the development of two new uranium 
mines P-15 and P-17 in T. '10 N., R. 5 W. 

Dale Jones is to be coimiended for efforts "to secure geologic 
^-, infonnation to add to the original mining and reclamation plans 
G_; for P-15 and P-17. The proponents of these mining plans do not 

incorporate appreciable geologic infonnation into their mining 
plans. Two maps submitted for each minesite are without location 
markings (township and range etc.). The two stratigraphic columns 
submitted in addendum do not show location nor are they keyed to 
the maps previously submitted. 

In response to questions asked, the proponent stated the following: 
(1) foresees no geologic hazards; (2) knows of no recognizable 
geological structures; (3) Paguate and Jackpile deposits are 
essentially the same; (4) the ore occurs in tabular lenses with 
irregular planar outlines and dimensions; (5) lenses vary in thick
ness from just a few feet to about 20 feet; (6) occassionally are 
stacked and (7) finds no other minerals. 

.<£ 

rete G. Aglitlar 

^OV-UT/O^ 

' -"^e-ioi^ 
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Table I 

(NMEI, 1975, p. 160) 

REGIONAL STRATIGRAPHY (unconformities not shown) 

Period Epoch Stratigraphic Unit 

Quaternary 

Tertiary 

Cretaceous 

Recent and 
Pleistocene 

Pliocene 

Eocene 

Paleocenc 

Late 

G 

J u r a s s i c La te 

f 

T r i a s s i c 

Pemian 

Precambrlan 

La te 

San Juan Basin unnamed grave ls and 
al luvium 

Chuska Sandstone (700-900) and unnamed 
f l u v i a l and l a c u s t r i n e beds 

• San Juan Fm. (0-3000) 

Naclmlento Tta. (600-1000) 

Ojo Alamo Sandstone (0-400) 
K l r t l and Shale (0-1200) 
F r u i t l a n d Fm. (0-500) 
Pictured Cliffs Sandstone (70-400) 
Lewis Shale (0-2 000) 
Mesaverde Group 

Cliff House Sandstone (100-1000) 
Menefee Fm. (O-2000) 
Point Lookout Sandstone (250-350) 
Crevasse Canyon Fm. (500-750) 
Gallup Sandstone (0-250) 

Mancos Shale (300-2000) 
Dakota Sandstone (0-200)^ possibly some 

Early Cretaceous 

Morrison Fm. 
Brushy Basin Member (0-600) 
Westwater Canyon MeiDber (0-300) 
Recapture Member (0-500) 

San Rafael Group 
Cow Spr ings Sandstone (Bluff Sand

s tone) (0-350) 
Summeryllle Fm. (50-225) 
T o d l l t o Limestone (0-100) 
Entrada Sandstone (0-300) 

•Wingate Sandstone (0-65) 
Chlnle Ra. (0-1600) 

Middle (?) Ear ly Moenkopl (?) Fm. (0-200) 

San Andres Limestone (0-125) 
G io r l e t a Sandstone (100-200) 
Yeso Fm. (500-750) 
Madera Limestone 

Igneous:'and roetamorphic rocks 



RE'GEIYED 

' APR 2 2 \ m . 

u s . Gcolô cal Survey 
P-15 AREA - TYPICAL STRATIGRAPHIC SECTION ' Carlsba^ N.M. 

(The Anaconda Company, 1976) 

0-20' Colluvium, containing slump block basaltic material from 
remnants of Wheat Mountain to the west. 

20-458' Cretaceous, undifferentiated. Marine sandstones, grading down
ward into shales. Sandstone units are capped by a few feet of 
fairly hard, silica cemented sandstone. 

458-496' Lower Cretaceous, Basal Dakota sandstone. Its base is a hard, 
fine-to-medium grained, sugary textured, rounded to sub-rounded 
sandstone (1" 10') that grades abruptly upward into fairly soft 
carbonaceous and shaly siltstone. Lies unconformably on the 
Jurassic sediments. 

496-600' Jurassic, Jackpile sandstone member of Brushy Basin. Locally 
. t 100'. Generally gray to buff, medium grained, friable, 
massive sandstone. Quite kaolinitic, locally contains stringers, 
blebs and thin beds of gray-green mudstone. Mineralization in 
this area generally in the top thirji of the unit. 

600- Jurassic, Brushy Basin shale member. Generally near upper 
contact, calcareous green shales, mudstones and interbedded 
gray-green limestones, locally with recrystallized calcite. 

c 



p-17 AREA - TYPICAL STRATIGRAPHIC SECTION 

(The Anaconda Company, 1976) 

0-50' Colluvium, containing blocks of basalt from remnants of Wheat 
Mountain to the west. 

50-520' Cretaceous, undifferentiated. Marine sandstones grading down
ward into shales. Sandstone units are capped by a few feet of 
fairly hard, silica and calcite cemented sandstone. 

520-554' Lower Cretaceous, Basal Dakota sandstone. Its base is a hard, 
fine-to-mfedium grained, sugary textured, rounded to sub-rounded 
sandstone Ci 10') unit that grades abruptly upward into fairly 
soft carbonaceous and shaly siltstone. Lies unconformably on 
the Jurassic sediments. 

554-648' Jurassic, Jackpile sandstone member of Brushy Basin. Locally 
"t 95'. Generally-gray to buff, medium grained, friable, massive 
sandstone. Quite kaolinitic, locally contain stringers, blebs 
and thin beds of gray-green mudstone. Near the base of the 
section the mudstones are intimately mixed with the sandstone, 
making selection of the Brushy Basin contact difficult. Mineral
ization in this area generally in the top third of the unit. 

648- Jurassic, Brushy Basin shale member. Generally near upper 
contact, calcareous green shales, mudstones and interbedded 
gray-green limestone, locally with recrystallized calcite. 

G 
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Figure 1 

Locations of felt earthquakes and instrumental epicenters 
within 60 miles of Mariano Lake. Numbers correspond to 
event numbers in Tables 1 and 2 (NMEI, 1975, p. 171). 
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Table 1 

Earthquakes felt within 60 miles of Mariano Lake 
prior to 1962 (NMEI, 1975, p. ,170). 

Time Location of Maxima 
IX. Reported P.eportc 
Intensity Intensity" 

No. Yr Mo Day Q̂ IT+ Max. Reported Reported. 

, (̂: 1 1940 May 17 05.10 Grants (III) 

From U. S. Dept. of Commerce, KOAA, ERD U. S. Earthquakes. 
Prepared annually, it lists epicenters "and associated phenomena 
of all earthquakes recorded or reported in the United States. 

I'urier corresponds to earthquake location number shovm in 
, Figure 5-5. 

Greenx-n-ch Mean Time 

i Modified Mercalli Intensity Scale of JL931 (see Appendix D). 
I • • 
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Table 2 

Instrumentally located earthquakes v/lthin 60 miles of 
Mariano Lake January 1962, throu,^h April 1974 (NMEI, 
1975, p. 173). 

No.'*' 

2 

3 

4 

5 

6 

Date 
Yr Mo Day 

1963 Aug. 21 

1963 Aug. 27 

1969 Aug. 23 

1971 May 22 

1973 Dec. 24 

Origin Time 
GMT'"' 

00:23:21.2 

05:18:17.0 

21:41:54.2 

22:31:19.8 

02:20:14.9 

Loca 
Lat^N 

35.3 

35.3 

34.8 

35.4 

35.3 

tion 
LongOW 

108.1 

107.8 

108.7 

107.6 

107.7 

Magnitude** 
m^ M T 

4.4 

2.0 

2.3 

3.0 

2.8 

4.1 

Ref erences+ 

(1) 

(1) 

(3) 

(3) 

(2) 

^ Numbers correspond to earthquake location ntmibers shown in Figure 5-6. 

* Greenwich Mean Time. 

** m. is reported by U. S. G. S. (Earthquake Data Report); M- was calculated by Nev 
Mexico Institute of Mining and Technology, Socorro, New Mexico, using seismograir 
from stations at Albuquerque and Socorro. 

+ Numbers in this column refer to the following sources: 
(1) Sanford, 1965; (2) U. S. Dept. of Interior, USGS, ERL; (3) Toppozada and 

• Sanford, 1972. 



G Figure 2 

Locations of felt earthquakes and instrumental epicenters 
In the vicinity of Mount Taylor, Numbers correspond to 
event numbers in Tables 3 and 4 (NMEI, 1974, p. 87). 
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c Table 3 

Earthquakes f e l t in the v i c i n i t y of Mount Taylor pr ior 
to 1962 (NMEI, 1974, p. 88). 

c 

XT Ko Day 
Time Location of 
GMl'' Max. Reporteil 

Intemlty 

Kaxium 
Reported 
Intenfllty* 

Keferencet Rctnarks 

1893 Ju ly U 13:00 ; Albuquengue 
to 

14:00 

1893 Sept . 7 I/>a Umas 

1921 July 31 03:55 Senorlto 

1930 Har. 23 19:00 Albuquerque 

1930 Dec. 3 21:36 Albuquerque 

1930 Dec. 4 22:30 Albuquerque 

1931 Jan . 27 Albuquerque 

1931 Feb: 3 23:45 Albuquerque 

1931 Feb. 5 04:48 Albuquerque 

10 

11 

12 

13 

1« 

15 

16 

17 

18 

1936 Sept 

1938 Mar. 

1938 Apr. 

1938 Apr. 

1940 May 

1947 Nov. 

1954 Nov. 

1954 Nov. 

1956 Apr. 

. 9 

23 

15 

16 

17 

26 

12:55 

06:00 

21:00 

08i l5 

05.10 

16:50 

17:00 

20:39 

03:30 

Albuquenjue 

Los Lunea 

Albuquerque 

Albuquerque 

Grants 

San Antonlto 

Albuquerque, 

Albuquerque 

Sandla Htna. 

VII 

(1>,(2) 

(1 ) . (2 ) 

' IV 

( I I l - l V ) 

(W) 

( I I I ) 

( I I I ) 

V 

VI 

( I I I ) 

( I I I ) 

( I I I ) 

( I I I ) 

( I I I ) 

CV-vi) 

(IV) 

V 

V 

(2) 

(3) 

(3) 

(3) 

(3) 

(4) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(S) 

Thrne ehockx. 

StrtmgeBt sfaoclc of a 
3 nonth Long ewarm. 

Two distinct shocka. 

Aftershock of Dec. 3. 

Hundreds left houses. 
Goods thrown from several 
•tores, shelves. 

Two weak shocks. 

Felt In 10 mi. radlua 

Felt 20 ml. KS direction. 

Felt 20 ml. NS direction. 

Greenwich Mean Time. 

Modified Mercalli Intensity Scale of 1931 (sec Appendix A). Intensity values assigned by the author 
are given in parenthesca. 

^Numbcrti given In this column are for the references from literature cited listed below: 
(1) r.ppley. 19S6; (2) WooUard, 1968; (3) U.S. FJirthquakre (a U. S. Dept. of Coninerco publication 
prepared annually U\at lists epicenters and associated phenomena of' fill .cArthq\iaXes recorded or 
reported in U»c United States)! 14) i^crsonal comnunications, S- A. Nortiirop, 1972. 
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Table 4 

Instrumentally located earthquakes in the vicinity of Mount Taylor January 1962, 
through June 1971 (NMEI, 1974, p. 90). 

No. 

19 

20 

21 

22 

23 

24 

Date 
Yr Mo Day 

1962 June 14 

- 1963 Aug. 21 

1963 Aug. 27 

1970 Nov. 28 

1971 Jan. 4 

1971 May 22 

Origin Time 
GMT^ 

07:27:55.8 

00:23:21.2 

05:18:17.0 

07:40:11.6 

07:39:06.7 

22:31:19.8 

Locat 
Lat^N 

35.6 

35.3 

35.3 

35.0 

35.0 

35.4 

ion" 
Long"W 

106.9 

108.1 

107.8 

106.7 

106.7 

107.6 

Magni 

4.5 

4.7 

.tude* 

^L 

2.8 

2.0 

2.3 

3.5 

3.8 

2.8 

References 

(1) 

CD 

(1) 

(2) 

(2) 

(3) 

Greenwich Mountain Time. 

, UL is reported by U.S. Dept. Commerce (Earthquake Data Report); M. was calculated by New Mexico 
Indtitute Mining and Technology, Socorro, New Mexico, using seismograms from stations at Albu
querque and Socorro. 

Numbers in this column are for the references from literature cited listed below: (1) Sanford, 
1965; (2) U.S. Dept. of Commerce, Earthquake Data Report, ERL; (3) Toppozada and Sanford, 1972. 
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f APPENDIX IV 

Soils in the Vicinity of the Jackpile-Paguate Mine 
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Soils in the Vicinity of Jackpile-Paguate Mine 

(The Anaconda Company, 1976) 

C: 

18M 
BD-2 Soil Designation (Refer to Table 2.1-1) 

Extent of Mine Disturbance at Time of Soil Mapping 
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TABLE 2 . 1 - 1 MAY 3 - 1976 

I MAP SYMBOLS Â 3D DESCRIPTION U. S. Geological Survey 
i FOR SOILS APPEARING ON PLATE 2 . 1 - 1 Carlsbad^ N . R i 
; (The Anaconda Company, 1976) 
t* 

}• 

r Map Symbol Soil Description - """v̂  

1̂̂  2X A deep, fine textured, slowly permeable, moderately eroded 
AB-2 soil formed from recently deposited alluvial soil materials 

I of mixed origin, occurring on nearly level to gently 
•- sloping (0-3%) flood plains. 

i:; 5T A deep, medium textured, slowly permeable, moderately eroded 
''• BD-2 soil formed from outwash soil material of mixed origin moved 
iJ and deposited by flood waters from higher slopes and occurs 
^ on gentle to strong (1-8%) slopes. 

6T A ideep, medium, textured, moderately permeable, moderately 
BD-2 eroded soil diormed from soil material of mixed origin, 

moved and deposited by flood v;aters from higher slopes. 
This soil mapping unit is widely scattered within the 
Morrison geolgoical formation; and is usually found below • 
sandstone bluffs or ridges. It occurs on gentle to strong 
Cl-8%) slopes. 

6M A deep, medium textured, moderately permeable, moderately 
eroded soil formed from sandstone. It occurs on gentle to 
slightly steep (1-12%) slopes. This mapping unit is found 
in the Morrison, Chinle, and Mancos shale geological forma
tion. It occupies approximately one-half of the mesa top 
north of Bell Rock and is associated with the Tres Hermanos 
sandstone formation. 

A deep, coarse textured, moderately permeable, severely 
eroded soil developed from sandstone, and occurring on 
gentle to strong (1-8%) slopes. This soil mapping unit is 
of major importance and was found within the Morrison and 
Mancos shale geological formation. 

A deep, coarse textured, moderately permeable, severely 
eroded soil formed from outwash soil material of mixed origin, 
moved and deposited by flood waters from higher slopes. This 
soil occurs on gentle to strong (1-8%) slopes. This soil 
mapping unit is of major importance and occurs primarily 
within the Morrison geological formation. 
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RECEIVED 

MAY 3 - 1976 
TADLE 2 . 1 - 1 ( C o n t ' d ) 

U. S. Geological Survoy 
.Carlsbad, N.M* 

Map Symbol Soil Description 

IBM A moderately deep, medium textured, moderately permeable, 
BD-2 moderately eroded soil developed from sandstone and found 

commonly on mesa tops. It occurs on gentle to strong 
(1-8%) slopes. 

26cB A shallpw, fine textured, slowly permeable, moderately 
FG-2 eroded soil developed from basic igneous (basalt) rock. 

It occurs on moderately steep to steep (12-55%) slopes. 

3DM A shallow, medium textured, moderately permeable, severely 
BE-3 eroded soil developed from sandstone arfd occurring on gentle 

to slightly steep (1-12%) slopes. 

37rM A very shallow, medium textured, severely eroded soil which 
BE-3 is commonly found on gentle to slightly steep (1-12%) slopes. 

This mapping unit consists of very shallow sandstone soils 
with bedrock usually occurring between 4 and 10 inches and 
is most frequently found near the rim of mesas. Exposed 
outcroppings of sandstone bedrock are common and may occupy 
as much as one-third of the area delineated. 

43M This mapping unit nonnally occurs as vertical sandstone 
H-7 bluffs on the rims of large mesas. It can be generally 

described as a miscellaneous land type. It is characteris
tic of the unit to have very steep (55%+) slopes, to have 
miscaileanous textures, and variable soil depths with un
differentiated erosion. It has sufficient usable soil mater
ial to provide some cover and forage for wildlife. Extensive 
areas of exposed sandstone bedrock and large boulders are 
common. 
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c APPENDIX V 

M e t e o r o l o g i c a l Data 



c Flpure 1 

Average annual precipitation patterns oyer New Mexico. 
Isohyet interval is 2 inches (NMEI, 1974, p. 96). 
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c Table 1 

Mean precipitation (inches) for stations in the Mount Taylor area 
(NMEI, 1974, p. 36). 

* * + y 
Month San Mateo San Mateo Grants Sail Fidel 

(7250 ft elev.) (7250 ft elev.) (6480 ft elev.) (6160 ft elev.) 

c 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. . 

Dec. 

1966-1973 

0.07 

0.09 

0.16 

0.16 

0.36 

0.75 

1.98 

2.39 

1.31 

0.89 

0.24 

0.41 

Sept, 1972-
Aug.. 1973 

0.11 

0.12 

0.24 

0.09 

0.36 

1.19 

2.83 

1.35 

1.81 

3.00 

0.12 

0.16 

1946-1960 

0.36 

0.39 

0.45 

0.36 

0.43 

0.69 

1.81 

2.18 

1.17 

1.07 

0.33 

0.62 

1920-1954 

0.37 

0.46 

0.44 

0.65 

0.79 

0.79 

1.65 

2.02 

1.43 

0.61 

0.41 

0.47 

Annual 8.81 M.38 10.04 10.09 

1", 

Source: U.S. Dept. of Commerce, Environmental Data Service, NOAA, 1973. 

Source: U.S. Forest Service, 1973. 

Source: U.S. Dept. of Commerce, Weather Bureau, 1959. 



c Table 2 

Four year summary of wind directions and speed at the Langmuir Laboratory, 
Socorro, New Mexico (NMEI, 1974, p. 44). 

Season Mean Direction Mean Speed (mph) 

c 

Spr ing 

Summer 

F a l l 

Winter 

West--southwest 

South-sou thwes t 

Southwest 

Wes t -nor thwes t 

8 

6 

9 

11 
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c APPENDIX VI 

Air Quality Regulations, Standards, and Data 
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YS^ P.O. Box 2348, Santa Fe, New Mexico 87503 

• K E C E I Y E B 
AIR QUALITY DIVISION 

May 26, 1976 

JUN 11976 

U. 8. Geological Survey 

Mr. Dale Jones 
USGS 
Conservation Division 
P.O. Box 1716 
Carlsbad, New Mexico 88220 

Dear Mr. Jones: 

Enclosed is the data you requested for the Grants, 
New Mexico area. If you have any questions, or require 
any other assistance please feel free to contact me at 
827-5271—extention 359 in Santa Fe, 

Sincerely, 

^ A t - . ' . ' f 'tr/^c 

Martin J, Rinaldi 
Program Manager 
Monitoring and Surveillance Section 

MJRrelc 
Enclosure 

G 
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RUltS AND RfGULAllONS OJ O l 
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r u A—lieJcienc* Hoihod tor tl.« D»-
tenuJoAtion ot i luinir Dioxid* t a 
tJl^. AtinoephfTP (I-aJTm»«AnlUn» 
MclhoU). 

,<Ux Jl—Ktffrrrncc Method for l b » Do-
Unn luAi ion of Suiixiiuii-tl l -arucu- • 
laK» It) I d " A'tjiio«p)Lii.-ro {ilicii Vol
u m o Mei i iod) . 

;(1U C—ncJr.rr.nro Mt thod for tb» C o n -
t lnuoiic hJcft4Uri.mL'r.l ol Carlson 
monoxJdPln Iba Almc^pljcre (Kon-
dliporslve Lufrnrecl SpcciroEcetTT). 

jdix D—Hc/prrnco Wcili'jd for tho 
Me.Viurcrr.cnt of I'hr.ir-cJicnUcal 
OxSdiJDtJ ConccUKl for In i t r fc r -
cocc» E/u* to J!JlJT>cen OxJde i a d 
Sulfur Dioxide. 

td ix E—Kcff:rence Mothod foi t ho D t -
tcrxalDallon ot BydrocirbQnn Cor
rected for MclhaDc. 

cCiX F—Re/t rcDcc KdclhocJ ff>r t t e De-
Icrmlntt t ioQ of m a c z c n Dlonde 
(24-Hotir KBEopUuf, M t t b o d ) . 

T s o t x r r : Tho provislonx of t h i s . P a r t 
j i u e d u n d e r M C 4 , Publ ic Low 81-604.. 
1678. • - - . , - • . ; 

0-1 P c f i n i l J o o s . - ' _ :••••'. 

) As used in this part, al) tenns not 
led herein sball have tho meaning 
3 them by tbe Act.. 
.) "Act" meftDS the CJeanAix Act, aa, 
nded (Public Law 91-604; 84 Sta.t. 
;). 
••> "Agency" means the Environ-
tal Protectioa Agency. , • .• 
1> "A"dministrator" means.the &A--
Lstrator of the Environmejilal Pro-
ion Agency. • • , 
r) "Ambient air" meAiis that portiDn 

\ .ne atmosphere, extemal to building's. 
7hich tbc eer.eral public has access, 
:) "Kefercnce method" means s 
hod of s,-uDpliJ3j6: and analyzing lor 
tir poUutant, as described in an ap-
dix to this part. 
it "Equivalent method" means, any 
•Jiod of sampling and analyzing for ' 
air pwUutant whicli can be demon-
i ied to the Admimstra tor's satisfac-
1 to ba\'E a consistent xelationshlp to 
reference method, . . • • • 

ron! Scope -
ft> National primary and secondary 
bient a i r quality standards under sec-
1 109 of the Act are set forth in this 

b) National primary ambient air 
ji i tr standards define levels of air 
ility which the Administrator judges 
• necessary, with an adequate margin 
safety, to protect the public health. 
tional secondary ambient air quality 
jidards define levels of air quality 
Jch tlJe Administralor judges neces-
•y to protect the public "welfare from 
J- known pr anticipated adverse effects 
a poUutant. Such standards are sub-
.t to Tension, ar.d additional primary 
i sdCondnrj'' standards may be proraul-, 
ted as UJC A dministrator Atzms, neces-
.-y to protect the public health and 
•i:arc. 
(cl The promulaatlon of national 
iiiary and secondary ambient air qual-
r standards shall not be considered in 
i jmanner to hllow signiflcant deterlor- / 
ion of fxislinc air quality in any por- | 
)n of any State. , t 

(0) The proposal, promulriitlon. or 
revision of rmtlon.il vr t̂̂ iî r:) imd .sccon'l-
nry ambient nir quality stJiridards .ilt.iJJ 
nol pitihlWt any fst«tc Irom r-slnblJ^hlne 
unibltnt air quality stanokriLi for Duil 
SiaVc or any portion thrroof which arc 
jnorc stnnBejal tlian t h t naUona) 
ntandards. 
. § 4 1 0 . 5 I t c f r r c n c o ro<»dili')iio. 

All measurcmtnts of air quality are 
corrected to a rciertncc temperature of 
25* C. and to a reference pressure of 70" 
n;i'.limetei-s of rncrcuxy (1,013J2 miUl-
b.irs). . • . 1 
§ 4 1 0 . 4 N u d o n a l p r i i n n r y fln>l)icnt J>5r 

c iual i ty n tnnda rda f o r - o n i f u r o \ i t l t « -
( s u l f u r <iioxi<Jc)> 

The national priirjiry tunbient alx 
quality -standards for suWur oxidc.% 
measured as sulfur dioxide by the refer
ence method described irt/.ppei'uiJJC A Ui 
this part, cn." by an CQulTulent mcUiocJ, 
a re : -• ".- ' 

(a)-.80 micrograms^ per cubic meter 
(O.OJ p.p.mL.)—annual wUhn^etlc- mep.D.. 

(b) 365 xnicroeram.'s per cubit meter. 
(0.14 p.pjn.)—Maximum. Jl^hour con
centration not to be exocc-ded. more than 
once per year. . . ' . . • 
§ 4 1 0 . 5 ••Nntional s c e o n d a r y ftmJiicnl a i r 

• q u a l i t y »tjuidiird5 f o r r a l fu i - o x i d e s 
• ( t a l / u r d i o x i d e ) . ._•"•-•. 

The national secondary ambient sir 
quality standards for siiLfur oxides, 
measured as sulfur dioxide by the refer
ence meUiod described in j^ppendix A to 
this part, or by an equivalent method, 
are: ' 

(a> 60 micrograms per cubic meter 
(0.02 p.pjn.)—annual arithmetic mtah. 

(b) 260 micrograms per cnblc meter 
(0.1. p.pjn.)—maximum 24-hour con
centration not to be exceeded more than 
once "per year, as a guide to be used in 
assessing implem en tatiouplans to achieve 
the annual standard.- -—̂  

(c) l,30£i EQicrogTains percuibc meter 
(0.5 p.pjn.)—maximum S.-hour concen
tration not to be exceeded more than 
once per year. 
§ 4 1 0 . 6 IVatJonBl p r i m n r y n m L I c n t o i r 

fiuality- s t a n d u r d a f o r p a r t i c t i l a i c 
m a i l e r . 

The national primary ambient air 
quality standards for particulate matt-er. 
measured by tlie reference method de
scribed in Appeudix B to this part, or by. 
an equivalent method, arc ; ' . 

(a) VSmlcroprams per cubic meter— 
annual jjeoroetric jnennu 

(b) 260 microiTTTLms per cubic meter—• 
maximum 24-hour concentration not to 
be e:^ceeded more than CT̂ t̂ Jt per year. 
§ 4 1 0 . 7 N a i i o n a l f r p o i i d a r y a n i h i r o l a i r 

q u u H i y s t a n d u r d * f o r pnrl3cul: i t t : 
i i i m i c r . 

Tlie national second.-vry ambient air 
quality standards for parUcnl.Tle ru.ittcr, 
measured by the refeicij'.-.i! nictliod de
scribed in Appendix li to this part, or by 
an equivalent method, r»re: 

(a) GO rnlcroRTanvr. ner cubic meter— 
annual seometrlc mcrui, n.'i a RTiidc to be 
used tn asscsstafr Implementation plans to 
itchleve the 24-h6ur standard. 

(b) liO mJcrorrarris prr cubic uicltr— 
ma.ximum ::4-liour concrnlrA'.l'^n not to 
be exceeded more than once ptr year. 
5 4HKf)- TVuliontil prini«rT nnd •c<'f»»wl^iy 

n m b i n i l a>r i|Ualit7' iitnnd.irJii fur iiLf^ 
)>oi> n i o n o x i d e - » 

The nallon.'U priir.ary ajid scconfUry 
ambient nIr quality slAridards for cn-rlwrtt 
monoxide, mt-xiiircd by the reference 
method described In AppcnriJi C to this 
part, or by r.n.equlvaltnt method, arc: 

(a) 10 milllrranij M r̂ cubic meter <l* 
p.pjM.I—maximum 6-hour concentra
tion not to be exceeded more thaji oiict 
1>zr year. . 

(b) 40 mlllirrrftms per cubic meter {'ATI 
p.p.m.)—roax)mtun )-hcur concentr*,-
tlon not k>.be exceeded mott than once • 
per year. .• . ' •. . • 
R 4 1 0 . 9 KnUoi iu l p r J m r r y n/id t;c<:o»iIi«rjr' 
^ .. ji>nbirj>L u i r . qunl i ly »t««<li«rde for 

,.-'«• ph .o tocbcmicwj . oxjdui i t t . . . - • 

• 'Trhe n.^.tior!Jil prlETiiTj- and svcoiiCturf 
funhlcnt 7S.r quality ctanri.ird for photo-
cbemlrjU. oxidants, measured and -cti? • 
rected iov Interferences due tAi nitrofctii 
oxides and sulfur diosiric by tlie rp.f eri-.vc-a'} 
method described in Appcndtr)) to thl.» 
part, or by an equivalent method. Is: J CO 
microsrajns per cubic mctw (O.PTi 
p.pjn.)—maximum" l-hour concentv>:-
tion not to be exceeded more than once 
per year, .. ..• . 

• § 4 1 0 . 1 0 N a i i o n a l pritTiBry a n d pcroi.!*-
n r y n m l j i c n l o i r q\>al><y i.l.'ind.-ird f o r 
bydrocor l jon iu 

The hydrocarbons standard Is for if-c 
as a fuiidc in de\-isinc implementation 
plans to achieve oxidant standards. 

The na.Uonal primary tr;d rif-.cnnLsry 
ambient air quaUty standard for bytiro-
carbons, measured and corrected fi".; 
methane by the reference mctlind <"<•.••-
scribed in Appendix E. to this part, oî  bj 
an equivalent method, is: ICO mlcropr'^j..: 
per cubic meter (0.^4 p.pjn.)—maximm; 

•3-hour concentration (6 to S ajn.) not t-c 
"be exceeded more than once per yeaj. 

§ 4 1 0 . 1 1 N a t i o n a l pr jmRr?- u n d ic ro t . i ; 
• . n r y n n i b i c n l nir qi inl i ly sLsndnrd fo 

.. n J i r o s c n d i o x i d e " . ' . 

The national primary and second a r 
ambient air quahty standard for nltrdtn: 
dioxide, measured by th^ icftjci.i. 
method described in Appcniiiit Ob' to ttu 
part, or by an equivalent metliod, is; )0 
micrograms per cubic . mt:l.cr (0.0 
pjpjn.)—annual arithmetic meat). • 
Arncanjii K.—TH:yni»NC3c Mxraori roi; v>. 

DcTOiMiNATloN o r Stnurtra C J O X I D I IN I V 
. .ATMoarnERE {P/iRAjiois«Nnjacs Mrriioi .) 

J . ry'.nei-pla andVp^'HcoM.'i*;'. 1.1 Snlf> 
dioxide l^ at>sorbe<l from »tr la n soluUon i 
j'otjv.'a.l-jra ,letrj>r.l)Joro3ierc\:r»t* CfCrJl . 
ii;;^"o.-c^vij;t3—rmiTDie coiOFlf.x. wblch r 
c u t s oxIdalloQ by tbe oxycco to tha a n , 
formed (J , Z) . Onco formed, thla r.<onpiij; 
btublo t o KtroiiR ojclrianta (e.g.. twonn, <.vi<'. 
of n l t i u B c n ) . T b e complex U rcKclpd wl 
por&rosaijlDDo nnd fdrmnldclirde to form ) 
t cn i c ty colored pivraroinnlllca m«thj-l in 
Ion ic Rcld ( 3 ) . Tbo nbaorbnnce or t he RHI 
t l on !.•» »T>c.\aurcd »pectropIjoUii*-.oCrlcMly. 

U MTic mcll iod Uapp l l cnNo U'> the uie> 
u r e m e n t of svilfur dioiiUe In i»iiibl<>ni i 
t u l n g s a m p l l n c porlorti u p t o 3-1 l)oura. 

rtDEXAl RtGISftR, y o u 3 * , NO, hA TRIDAY, APSIl 30, 1 9 7 l ' 



REGEI-VED 
Ncuf Mexico F.nvlronmcntal Improvement Board 
P.E.R.A. Diiilding J U H 2 3 1975 
P . 0 . Box 23^8 . 
C n t a Fe, New Mexico 87501 Prolocical S^ixvcj; 

' . . . "̂ ^ Carlsbad. N.M. 

c 

April 19» 197A 

AIR QUALIIT CONTROL REGULATIOM 

Section Number 201 of the Ambient Air Quality Standards and Air Quality 
Control Regulations adopted by the New Mexico Health and Social Services 
Board on January 23, 1970, amended on June 26, 1971, and amended on June 
16, 1973, is adopted to read: 

"201. Ambient Air Quality Standards 

A. The maximum allowable concentrations of total suspended particu
late in the ambient air are as follows: 

." . Maximum Concentration 

1. 24-hour average 150 yg/m 

2. 7-day average 110 yg/m"* 

3. 30-day average 90 yg/m 

3 K^ 
4. annual georcetric mean 60 yg/m 

^ 

B. l"?hen one or more of the following elements are present in the 
total suspended particulate, the maximum allowable concentrations of the 
elements involved, based on a thirty-day average, are as follows: 

Maxinura Concentration 

-a 

1. beryllium 0.01 yg/m 

2. asbestos 0.01 yg/m^ 

,3. heavy metals (total combined) 10 yg/m 

C. The maximum alloi.?ablc concentrations of the following air con-
tarainants in the ambient air arc as follows: 

Maximum Concentration 

1. sulfur dioxide 



c 

c 

(a) 2A-hoiir average 0.10 ppm 

(b) annual arithmetic average 0.02 ' • •'̂  '-,' 

2. hydrogen sulfide • • 

(a) for the state, except the Pecos-Penaian Basin Intra
state Air Quality Control Region (1-hour average) 

0.003 ppm 

(b) for the Pecos-Pcrmian Basin Intrastate. Air Quality 
Control Region (1/2-hour average) 

. . . •. . 0.100 ppm 

• . ' • (c) after January 1, 1976, for within corporate limits 
of niunicipalicies within the Pecos-Perraian Basin Intrastate Air Quality 
Control Region (1/2-hour average) 

. . 0.030 ppm 

(d) after January 1, 1978, for within five miles of the 
corporate limits of municipalities having a population of greater than 
twenty thousand and within the Pecos-Permian Basin Intrastate Air Quality 
Control Region (l/i2-hour average) . • 

0-030 ppm 

3. total reduced sulfur 

(a) for the state, except the Pecos-Perraian Basin Intra
state Air Quality Control Region including hydrogen sulfide (1-hour average) 

0.003'ppm-

(b) for the Pecos-Permian Basin Intrastate Air Quality 
Control Region, except for hydrogen sulfide (1/2-hour .average) 

0.010 ppm 

(c) after January 1, 1976, for within corporate limits of 
municipalities within the Pecos-Pcrmian Basin Intrastate Air Quality Con-
t.rol Region, except for hydrogen sulfide (1/2-hour average) 

0.003 ppm 

(d) after January 1, 1978, for within five miles of the 
corporate limits of municipalities having a jiopiilntion of greater than 
twenty thousand nnd tv'itliin the Poco.'̂ -Pcrmian Basin Intrastate Air Quality 
Control Region, except for hydrogen sulfide (1/2-liour average) 

» . - « ' • • 

0.003 ppm 

-2-



h, -carbon monoxide 

(a) 8-hour average 

(b) 1-hour average 

5. nitrogen dioxide 

(a) 24-hour average 

Maxlmun Concentration . 

8.7 ppm 

13.1 ppm 

0.10 ppm 

(b) annual arithmetic average 0.05 ppm 

0.06 ppm 
6. photochemical oxidants (1-hour 

average) 

7.- non-methane hydrocarbons (3-hour 
aiverage) 0.19 ppm 

D. On an annual average, the soiling index shall not exceed 0.4 
cohs/1000 linear feet of air." 

O 
-3-

Adopted: A-19-74 

Filed: - 5-3-74 

Effective: 6-2-74 
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i'":r'iCY STiTE ACTNCY 

>ni, iuraNT TOTAL susPENfiEn P A R T . 

) t Y 

) l 
72 
13 
').'< 

oa 

n 
11 

1« 
15 
16 
17 
l a 
l ; 
2 0 
21 
22 
2 3 

2 5 
2ft 
77 
7? 
2 0 
30 

3 1 

N 

•̂ H 

.«< 

J.4N 

5B.2 

3 5 . 5 

3-».0 

3 

^^2.2 

5 6 . 2 

FEB 

37.C 

3 1 . 6 

2 1 . ! 

5A.0 

5 

3 7 . 1 

5<i.C 

68.S 

150 .8 

74.8 

AIP OtlALlTY OATA RPPORT 

STATE NEW HEX ICC CITY PAGUATE - e o SITE 0C3 YEAR 1975 

UMTS U GM/f3 I25CEG) - DATA FUMMAT XKX.X 

21.9 

60.7 55.6 

6 . 2 

73.4 38.e 

150.8 55.6 " 

34.7 

MONTH 
• « • « « 

MAR APR fAY MH JUL • AUG 

41.5 " 

36.2 ll.O 

43.4 30.3 

20.0 

48.6 

19.5 " 

SEP OCT NOV DEC 

11.3 

28.3 

23.2 30.3 

57.4 

3 2 4 4 

•38.1 20.7 29.8 31.8 

43.4 30.3 4^.6 57.4 

N 

I 
0 
1 
I 
2 
0 
I 
0 
1 
1 
3 
I 
1 
0 
1 
1 
4 
I 
1 
0 
2 
0 
I 
i 
2 
0 
1 
0 
0 
0 
I 

29 

29 

29 

MEAN 

4 1 . 5 

41 . 4 
2 ^ . 0 
3 5 . 9 

6 n . 9 

1 1 . 3 
4 3 . 6 
2 6 . 3 
2 1 . 9 
5?.. 2 

2 3 . 3 
• 1 9 . 5 

6 1 . 5 
3 5 . S 
7',.fl 

2 0 . 3 

5 4 . 0 
3 3 . 0 
5 3 . 2 

5 7 . 4 

, 4 3 . 5 

4 2 . 5 

I 5 0 . f i 

http://I50.fi
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c APPENDIX VII 

Hydrologlst's Memorandum Report 

o 
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IN REPLY 
REFER TO: 

United Slates Department of the Interior 
GEOLOGICAL SURVEY 

P.O. BOX 1716 
CARLSBAD, NEVV MEXICO 88220 

March 19, 1976 

C 

Memorandum 

To: District Chief, WRD, USGS, 
Albuquerque, New Mexico 

From: Area Mining Supervisor, SRMA, USGS, 
Carlsbad, New Mexico 

Subject: The Anaconda Company's Proposed Mining and Reclamation 
Plan for the P-15 and P-17 Mines on Laguna Tribal Lease 
No. 4 

Please review the enclosed copy of the above plan (one volume with 

map pocket) and retum with your report. 

7 ^ / H ^ ( ^ ;̂;;;;:>̂>z/c:0— 
-̂--'Dale C. Jones 

Mining Engineer 
for Area Mining Supervisor 

DCJ:nb 

Enclosure: 
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UNITED STATES GOVERNMENT 

Memorandum, 
Area Mining Supervisor, SRMA, USGS, Carlsbad, NM DATE: Ŵ ^̂ ch 26, 1976 

/ •• -

FROM District Chief, WRD, USGS, Albuquerque, NM 

SUBJECT: Review of the Anaconda Company's proposed mining and reclamation plan 
for the P-15 and P-17 mines on Laguna Tribal lease No. 4 

I have reviewed the above mining plan and agree that the stated 
impacts of thesa two underground mines on water resources will be 
relatively minor for the reasons stated. In other parts of New Mexico 
where mine dewatering is a problem, the mines are several hundred feet 
below the water table. In this area mining will be done at or just 
below the water table, so yields from the relatively impermeable 
material will be low and drawdown will be small. 

G 

Although the discharges will probably be low, the 1.28 and 1.29 acre 
settling ponds for mine water may be too small. In this area annual 
evaporation is probably 6 feet or less from ponds, implying that, 
on the average, evaporation will consume about 5 gallons per minute 
from each of the two ponds. Perhaps provisionrshould be made in the 
plan for discharges exceeding 5 gallons per minute. The ponds must 
have sufficient volume to contain winter discharges when evaporation 
rates are lower than 5 gallons per minute. Also, the ponds should 
be designed to minimize leakage, which could cause contamination 
of ground water in the area. 

<^f ^ -^/--'^ 

For; 

F. P. Lyford 
Hydrologist 

W. E. Hale 
District Chief 

RE .^^lYED 

MftR2 9137^ 

M'^i^lsbad.N'l-

Buy U.S. Saviug.tBotjds Kegulhrly omthc-PayroJi.Sijvhigs VlatJ 



IN REPLY 
REFER TO: 

United Stales Department of the Interior 
GEOLOGICAL .SURVEY 

P.O. BOX 1716 
CARLSBAD, NEW MEXICO 88220 

May 2 1 , 1976 

C' 

Memorandum 

To: District Chiefs WRD, USGS, Albuquerque, New Mexico 

From: Area Mining Supervisor, SRMA, USGS, Carlsbad, New Mexico 

Subject: The Anaconda Company's Proposed Mining and Reclamation 
Plan for the P-15 and P-17 Uranixim Mines on Laguna 
Tribal Lease No* 4 »̂  

Enclosed are copies of the subject plan, tbe company's addendums 
to the plan, and your original memorandum report on the plan j j 
dated March 26, 1976. 

Please review the enclosed material to see if the addendums to the 
plan necessitate revision or addition to your original report. 
Please retum the plan and addendums to this office. 

Dale C. Jones 
Mining Engineer 

for Area Mining Supervisor 

DCJ:cj 

Enclosures 
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UNITED STATES GOVERNMENT 

Memorandum 
Area Mining Supervisor, SRMIl, USGS, Carlsbad, NM 

DATE: May 26, 1976 

FROM : D i s t r i c t Chief, WRD, USGS, Albuquerque, NM 

SUBJECT: Addendums to the Anaconda Company's Proposed Mining and Reclamation 
Plan for the P-15 and P-17 Uranium Mines. 

c 

I have reviewed the addendums to Anaconda Company's Proposed Mining 
and Reclamation Plan and have only a couple of comments. First, the 
pumping rate at 183 gpm from the P-10 mine reported in the letter 
dated April 14, 1976, does not agree with the pumping rate reported 
in the letter dated April 21, 1976, which averaged about 30 gpm as 
calculated from the total water pumped. Second, reference was 
made to our water resources study on the Pueblo of Laguna. We have 
water quality data in the form of miscellaneous chemical analyses 
and specific conductance measurements for both Paguate Reservoir 
and the other, which is called New Laguna Reservoir. This can 
probably be supplied upon written consent from the Laguna Governor. 
Both reservoirs are nonfunctioning because of sediment filling. 

Enclosed is the mining plan with addendums. 

F. P. Lyford 
Hydrologist 

For: W. E. Hale 
District Chief 

End. RE-'GEIYED" 

MAY 2 7 1976 

U. S. Geological Survey 
Carlsbad, N.M. 

Buy U.S. Savings Botuh Kcgularly on fhe Payroll Savings Plat: 
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Table 1 

A n a l y t i c a l Data for Surface Water Sampling 
(EPA, 1975, p . 33) 

Station Description 
Number. 

of Gross Alpha (pC1/1) Radium-226 (pC1/1) Uranium (mq/1) 
Samples Max. M1n. Avg. Max. Min. Avg. Max. Kin. _ Avg. 

Selenium (mg/1) Vanadium (mg/1). 

Max. Min. Avg. Max. Min. Avg. 

Rio Paguate at Paguate 1 

Rio-Hoquino upstream of 
Jackpile Mine ' 1 
Rio Paguate at Jackpile Ford 1 

Rio Paguate at Paguate 
Reservoir Discharge 1 
Rio San Jose at Interstate Bridge 1 

2.8 

270 

230 

38 

0.11 

0.17 

4.8 

1.94 

0.37 

<0.02 

<0.02 

1.2 

l.l 

0.10 

<0.01 

<0.01 

<0.05 

<0.01 

•<o.oi 

0.6 

1.8 

0.5 

0.6 

0.3 



W A T E R P U A L H Y U K I I t H l A 

(IMEIA, 1 9 7 4 , p . 7 - 1 0 ) 
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ALKALINITY 

Alkalinity in drinking water should be sufficient to 
enable floe formation during coagulation, but not so 
high as to cause physiological distress in humans. A 
chemically balariced v/aier, neither corrosive nor 
encrusting, should be maintained. Alkalinity should nol 
be less than 30 mg/l nor more than 500 mg/l (3). 

ARSENIC 

The ust; of inorganic arsenic in insecticides necessitates 
the need for a limit on the concentration of arsenic in 
drinking water supplies. A considerable proportion is 
retained by the body at low intake levels (2). The United 
Stales Public Health Service Drinking Water Standards of 
1962 set concentration limit not to exeed 0.01 mg/l. 

BARIUM . 

. Barium is considered a general muscle stimulant, 
especially the heart muscle (2). The fatal dose for man is 
550-600 mg. Concentrations of barium have beeri set by 
the United States Public Health Service Drinking Water 
Standards of 1962 al 1.0 mg/l because of the toxic 
effect on the heart, blood vessels, and nerves. 

BICARBONATE 

Bicarbonate is a universal constituent of natural walers. 
Bicarbonate has not been considered as a health hazard. 
However, some repons indicate that concentrations in 
excess of 700 mg/l may be harmful to some persons. 
Bicarbonate is an essential constituent in water as it 
provides a buffering capacity lo the water. 

BORON 

The ingestion of large amounts of boron can affect the 
central nervous system and protracted ingestion may 
result in a clinical syndrotne known as borism. Boron is 
an essential element to plant growth, but is toxic lo 
many plants at levels as low as 1 mg/l. The United States 
Public Health Service has established a limit of 1 mg/l 
which provides a good factor of safely physiologically 
and also considers the domestic use of water for home 
gardening (3). 

CADMIUM 

Cadmium is believed to be a nonessential, nonbeneficial 
element biologically. Cadmium also has a high toxic 
poltntial . Minute amounts are known to interfere with 
metabolism and cause arterial changes in man. Because 
of this, the United States Public Health Service Drinking 
Water Standards of 1962 set the allowable concentration 
of cadmium at 0.01 mg/l. 

CALCIUM 

Calcium salts and calcium ions are among the most 
commonly encountered substances in water. They may 
result from leaching of soil and other n.itural sources, or 
they may be contained in sewage and m.iny types of 
industrial waste. The United States Public Health Service 
Drinking Water Standards do not carry any limit for 
calcium. The World Health Organization International 

Siandardsof 1958 indicates 75 mg/l is a permissible litni: 
and 200 mg/l is an excessive limit in drinking water. 

CARBONATE 

Carbonate is directly related to bicarbonate and tht 
concentration of each varies with the pH. The Unitcc 
States Public Health Service Drinking Water Standards o 
1962 place no restrictions on carbonates in natura 
waters, nor in chemically treated waters, as was done ir 
the 1946 standards. Concentration in excess of 350 m; 
of carbonate should not be allowed in drinking waici 
because it may be harmful to some people. 

.CHLORIDE 

Chlorides in drinking water are generally not harmful tc 
human beings until high concentrations are reached 
although chlorides may be harmful to some pcopli 

,suffering from diseases of the heart or kidneys 
Restrictions on chloride concentrations are general^ 
based on palatability requirements rather than health. / 
concentration exceeding 250 mg/l is not recotnmendied 

CHROMIUM 

The relationship or effect of chromium on the humai 
body is not known. Chromium is not known to be : 
common element of food sources. That which may b 
found usually arises from cooking in stainless steel pots 
The United States Public Health Service Drinking Wale 
Standards of 1946 set as the allowable concentration o 
chromium al 0.05 mg/l based on the lowest amoun 
analytically determinable al the time the standard wa 
established. 

COLOR AND ODOR 

Color and odor requirements are easily attained i: 
properly designed and operated treatment plants. Whe 
the requirements are not met, it is sn indication c 
inadequate facilities or operation of the system. Th 
United Slates Public Health Service Drinking Waic 
Standards set the limit of color at 15 units and odor at 
units. These values do not reflect the safety of the waic 
but rather the consumer acceptance. 

CONDUCTANCE 

Conductivity is the reciprocal of electrical resistance i 
ohms of a column of solution one centimeter long with 
cross section of one square centimeter at a specific 
temperature. The greater Ihe concentration of dissolve 
ionic constituents in water, the less its rcsisi.Tncc c 
current flow. Thus, c<>nduciivity serves as a mcisurc ( 
the total dissolved solids in the water. S.; 
concentrations may rise to levels harmful to livir 
organisms because of the increase in osmotic ptessui 
Conductance should be below 1,000 rnicromhos at 25' 
for good drinking water quality. 

COPPER 

Copper is an essential and beneficial element in hum: 
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metabolism: A deficiency in cop'per results in nutritional 
anemia in infants. The daily requircmcnl for adults has 
been estimated at 2.0 mg. Higher concentrations of 
copper impart an undesirable taste to drinking water. 
Because of this, the United States Public Health Service 
Drinking Water Standards iit4*ed the recommended level 
fromt»2-mg/l in 1946 to 5Ji mg/l in 1962. 

"•'•^ /.o 

CYANIDE 

Cyanide standards are based on the toxicity for fish and 
not for man. Lethal toxic effects occur only when the 
detoxifying mechanism of the body (conversion to^ 
thiocyanate) is overburdened. The United States Public 

• Health Service Drinking Water Standards set the 
recommended limit of 0.01 mg/l. 

FLUORIDE 

There are numerous articles desaibing the effea of 
fluoride-bearing water on the dental enamel of children. 
These papers indicate that water containing less than 0.9 
to 1.0 mg/l of fluoride will seldom cause mottled teeth 
In children, and for adults concentrations less than 3 or 
4 mg/i are not likely to cause endernic cumulative 
fluorosi.'» and skeletal effects. There is evidence to 
support the contention that fluorides in excess of the 
threshold for mottling teeth, and up to 5 mg/l, produce 
no harmful effects other than mottling. 

The United States Public Health Service Drinking Water 
Standards of 1962 set a limit on fluorides at twice the 
o p t i m u m level shown in the following table. 
Recommended levels are based on an average of 
maximum daily air temperatures in accordance with the 
following table. | l is reasoned that children drink more 
water in warm climates; hence, fluoride content in the 
water should be lower to prevent excessive total fluoride 

.consumption. 

TABLE . 

. encrustation on utensils. The major dctrirncntal effect of 
hardness is economic. For this reason the 19G2 United 
States Pubhc Health Service Drinking Water Standards 

• have nol set health-related limits on this parameter; but 
softening is recommended for walers with a hardness 
above 250 mg/I. 

IRON 

"The 1962 United States Public Health Service Drinking 
Water Standards set tlie recommended limit for iron at 
0.3 mg/l for aesthetic reasons, such as staining of 
fixtures and clothing. This limit is not based upon 
physiological considerations, for iron in trace amounts is 
essential for nutrition. The daily nutritional requirement 
is 1 to 2 mg, and most diets contain 7 to 35 mg per day. 
Consequently, drinking water containing iron is 
unpalatable and unacsthestic concentrations constitute a 
nuisance but have little effect on the total daily intake. 

LEAD 

Lead is very toxic if taken into the body by either brief 
or prolonged exposure. Lead Is a cumulative poison. 
Lead is absorbed from food, air, water, and tobacco 
smoke. The United Stales Public Health Service Drinking 
Water Standards set the limit at 0.05 mg/l. 

MAGNESIUM * \ • 

Magnesium is an essential mineral element for human 
beings. The daily requirement for human beings is about 
0.7 grams. Magnesium is considered relatively non-toxic 
lo man and nol a public health hazard. Before toxic 
conditions are reached in water the taste becomes quite 
unpleasant. Al high concentration magnesium salts have 
a laxative effect, although the human body can develop 
a tolerance over a period of time. The 1945 United 
States Public Health Service Drinking Water Standards 
recommended a limit of 125 mg/l, but there is no limit 
in the 1962 standards. 

ANNUAL AVERAGE OF MAXIMUM DAILY 
AIR TEMPERATURES'F 

RECOMMENDED CONTROL LIMITS OF 
FLUORIDE AND mg/l 

50.0 
53.8 
58.4 
63.9 
7 0 7 
79.3 

5 3 J 
58.3 
63.8 
70.6 
79.2 
90.5 

1 LOWER 

0.9 
0.8 
0.8 
0.7 
0.7 
0.6 

OPTIMUM 

1.2 
1.1 
1.0 
0.9 
0.8 
0.7 

UPPER 

1.7 
1.5 
1.3 
1.2 
1.0 
0.8 

GROSS BETA, RADIUM 226, STRONTIUM 

The United States Public Health Scr\'ice Drinking Water 
Standards set a limit of 3 uuc per liter and 10 uuc per 
liter for radium 226 and strontium 90 res{>cctivcly. The 
standards set as an upper limit of gross beta activity at 
1,000 uuc per liter in the absence of strontium 90 and 
alpha emitters. 

HARDNESS , " . 

Hardness over 100 mg/l as CaCo3 l>ecomes increasingly 
inconvcnicrii bcciuse it results in w.isle of soap and 

MANGANESE 

The 1962 United Stales Public Health Service Drinking 
Water Standards set the recommended limit for 
manganese at 0.05 mg/l. This requirement is the.rcsult of 
aesthetic considerations rather than any physiologic 
cbnsidcrations^ 

Mangariese is undesirable in domestic water supplies 
because it causes unpleasant tastes and siains, and fosters 
growth of some micro-organisms in rcscrvolr.\, fdicri, 
and distribution systems. 



MERCURY PHOSPHATE 
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Mcrairy is found in seawater at a level of 0.00003 mj^l. 
it is found in marine planis at approximately 0.03 mg/l. 
Severe neurological disorders have been reported as a 
result of eating fish and shellfish from contaminated 
waters. For phytoplankton, the minimum lethal 
concentration of mercury salts has been reported to 
range from 0.9 to 60 mg/l of mercury. The toxic effects 
of mercury salts arc accentuated by the presence of trace 
amounts of copper (3). The Technical Review 
Committee Tentative Standards have prepared in their 
revision of the Public Health Service Drinking Water 
Standards a maximum allowable unit of 0.005 mg/l 
mercury (4). 

MOLYBDENUM 

Molybdenum presents a particularly unique problem in 
irrigation waters in that ground waters frequently carry 
levels of the element that give rise to plant concentration 
toxic to cattle. In nutrient solution and soil solution 

. measurements, 0.01 mg/l molybdenum in solution will 
produce legumes containing in the order of 5 mg/kg 
molybdenum or more in the tissue. .This level is 
commonly accepted as the upper iimit for safe feeding 
to cattle and it has been proposed as the tolerance limit 
An upper limit of 0.05 mg/l has been proposed when the 
irrigation water is added to acid soils with a large 
capacity to combine with the element The reason for 
this action is to protect against the possibility of 
inducing molybdenum toxicity at a later date as a result 
of overliming in humid and subhumid areas (3). The 
S ta te has recommended a maximum allowable 
concentration of 0.01 mg/l for drinking water. 

NICKEL 

Nickel pollution is caused by industrial smoke and other 
Vk^stes. It is very toxic to most planis but less to animals. 
Long-term studies with oysters found that a level of 
0.121 mg/l nickel caused considerable mortality. Nickel 
toxicities occur in nature in conjunction with high levels 
of .chromium in soils developed from serpentine rock. 
Growth of flax is depressed by the presence of 0.5 mg/l 
nickel and this value has been suggested for tentative 
tolerance limit in irrigation waters. Examination of more 
sensitive crops may suggest a lower value (3). The State 
has recommended a maximum allowable concentration 
of 0.05 mg/l for drinking water. 

NITRATE 

Until 1962, the United States Public Health Service 
Drinking Water Standards did not have a requirement for 
nitrates, Al that time, however, a recommendeid-limit of 
A$^vng/\ for nitrates was establiishcd. This limit was 
cstiablished because of the relationship between high 
nitrates in waterand infant mcthemoglobimcnia. 

pH , 

The pH o fa water system was singled out by the early 
investigators of coasulation as the most important 
variable to be considered, l l ic United Stales Public 
ifcViii! Sciy'scc Djir.kint; Water Standards rcajrninend as 
liie optimum a pH r.inge of 6.6 to 8.5. Failure to operate, 
within this range will result in chemicil wasting and will 
bc-rcflcctcd i/i the (jiiality of the ric.Ucd water. 

The limit for phosphorus concentrations in public wai 
supplies has been considered, but it has not be 
established because of the complexity of the probic 
The purpose of such limit would be twofold; (a) 
avoid problems associated v/ith algae and other aqua 
planis and (b) to avoid coagulation problems d 
particularly to complex phosphates (3). 

POTASSIUM 

Potassium is one of the more common elements. It is. 
essential nutritional element. The 1962 United Slat 
Public Health Service Drinking Water Standards do n 
specify any limit for potassium. A dose of 1 to 2 grar 
of potassium is cathartic, and 1,000 to 2,000 mg/l 
regarded as the extre.Tie limit of potassium in drinkii 
water (1). 

SELENIUM 

Before 1962, the presence of selenium in water v̂ ' 
considered a rriatter of regional importance. It is no 
recognized as being toxic to both man and animals. Tl 
presence of selenium may cause an increase in dent 
caries in man and is a potential carcinogenic in the 19-̂  
release of the United" States Public Health Scrvii 
Drinking Water Standards the level of allowable scleniui 
was 0.05 rtig/L Due to the seriousness of the effects, i 
1962 the standards lowered the limit lo 0.01 mg/l. 

SILVER 

Crystalline silver nitrate, AgN03, is sometimes used as 
disinfectant in water supplies. Because of its skin an 
m u c u o u s m e m b r a n e discoloration along wit 
pathological changes in the kidneys, liver, and spleer 
the United States Public Health Service Drinking Watt 
Standards have set the limit for silver at 0.05 mg/l. 

SODIUM 

Sodium salt^ are extremely soluble and are found i 
most natural walers. Sodium is the cation of many sail 
used in industry, and, as such, one of the most commo 
ions in process wastes. Sodium in drinking water may b 
harmful to persons suffering from cardiac, renal, an 
circulatory diseases. The 1962 United States Publi 
Heallh Service Drinking Water Standards do no 
establish a recommended level. However, il has bee 
reported that levels of 200 mg/l may be injurious I 
some people. 

SULFATE . 

The 1962 United Stales Public Health Service Drinkin 
Water Standards recommend that sulfates do not cxccci 
250 mg/l. This limit does not appear lo be based on last 
or physiological effects other than a laxative actioi 
toward new users. Public' water supplies with sulfat 
contents above this limit arc commonly and constant!' 
used without adverse effects. 

SURFACTANTS 

The surfactant is a synthetic organic chemical havin 
high residual affinity at one end of its molecule and lo'. 
rc.sitliul ;iffinity at the other. Its vigorous surf .ice activjT 
justiiRs not only its name, but its use as a prinicpl 
irigfcdicnt in modern household dclergcnts. In the pasi 
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the principle surfactant used was alkyl benzene sulfonate 
(ABS); however, recently the linear alkyl benzene 
sullonale (LAS) has replaced il on the market The 
reason for this is that LAS is more readily depradable by 
biological action than is the old ABS. The 1962 United 
Su tcs Public Health Service Drinking Water Standards 
do nol contain any limits for the LAS concentration; 
hov/cver, they do recommend a limit of 0.5 mg/i ABS 
Inasmuch as higher concentrations may cause 
undesirable taste and foaming. > • 

TOTAL RESIDUE 

Tota l residue is a measure of the dissolved solids content 
in a water. Because the concentration of total dissolved 
solids has little physiological effect, the 1962 United 
States Public Health Service Drinking Water Standards 
have no specific requirements. It is desirable to keep the 
concentration of dissolved solid below 500 mg/l in 
mun ic ipa l water supplies. However, numerous 
communities in the Southwest are presently using water 
supplies well in excess of this value, with no harmful 
effects. 

TURBIDJTY 

The turbidity of water is attributable to suspended and 
collodial matter, the effect of which is to reduce clarity 
and light penetration. Turbidity is undesirable in waters 
used for laundry, ice-making, bottled beverages, brewing, 
and steam boilers. The 1962 United States Public Health 
Service Drinking Water Standards specify that turbidity 
should not exceed five units. 

WATER TEMPERATURE 

The temperature of surface water- is variable with 
geographical iocaiion. Consequently, no fixed criteria 
are feasible. The United States Public Health Service 
Drinking Water Standards do not list any limits for 
temperature. However, any of the following conditions 
are considered to distract from raw water quality for 
public use (3): • "*-

1. Water temperature higher than 29.5*C; 

2. More than 0.6*C hourly temperamre variation over ' 
that caused by ambient conditions; 

3. More than 2,8*C water temperature increase in excess 
of that caused by ambient temperature; 

A. Any water temperature change which adversely 
affects the biota, taste, and odor, or the chemistry of 
the water; 

V . • • • 

5. Any water, temperature variation or change which 
adversely aiffccts water trealmcnt plant operation; 

6. Any water temperature change that decreases the 
acceptance of the water for cooling and drinking . 
purposes. 

several body enzymes Is dependent on zinc (2 
Excessive zinc salts act as gastrointestinal irritants an 
the illness is very acute but transitory. Occurring wii 
zinc as impurities are cadmium and lead. In view of thi 
the 1962 United Sutes Public Health Service Drinkir 
Water Standards have set ihe concentration limit as 5. 
mg/l in order lo keep the concentrations of cadmiui 
and lead below allowable levels. 
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ZINC 

Zinc is an essential and beneficial clement in human 
nictabolisni. Tot.iI ziricttn the adult aycraj;cs 2 g.; Zinc 
deficiency in anim;i1i> leadv«to j'.rowih rciardstion that is 



Table 2 

Water Quality Data 
(NMEIA, 1974, p. 215, 217) 

v.. 

l A t l t u d e 
l o n g i t u d e 

fiodivan 

P o t a s s i u m 

C a l c i u m 

Magnesium 

I r o n - 5 D t a l 

H a n g a n e s e 

C h l o r i d e . • . ' " . ; . 

F l u o r i d e 

N i t x a t e 

B i c a r b o n a t e • 

' C a r b o n a t e 

S u l f a t e . 

P h o s p h a t e 

^~^ - j t ^ H a r d n e s s .' 

A l k a l i n i t y 

T o t a l D i s s o l v e d Residue 

S u r f a c t a n t s 

pH 

Odor ; 

C o l o r 

T u r b i d i t y 

C o n d u c t a n c e Micromhos/cm 25''C 

A r s e n i c 

Bar ium 

Boron 

Cadmium 

Chromium 

Coppe r 

c y a n i d e 

• l ^ a d 

Mercu ry 

Molybdenum 

, - H i c k e l 

;:3:::.'ilVer 

S e l e n i u m 

Z i n c 

Kadium 226 

S t r o n t i u m 

Seboyeta 
1 

Seboyeta 
Main Spririg 

259 
35-13-35 

107-24-00 

9 4 . 3 0 

1.56 

6 .00 

8 2 . 4 0 

<0 .25 

<0 .05 

2 .40 

• I 0 . 4 9 

• < 0 . 1 0 

• 2 5 5 . 5 0 

None 

13 .40 

1 8 . 5 0 

209 .40 

315.00 

<0 .05 

8 . 0 1 

Nega t ive 

Nega t ive 

0 .40 

349.00 

<0.010 

N e g a t i v e 

N e g a t i v e 

Nega t ive 

Nega t ive 

Nega t ive 

Nega t ive 

-

. -

Nega t ive 

Nega t ive 

Nega t ive 

N e g a t i v e 

-

-

Seboye ta 
2 

A u x i l i a r y ' S p r i n g ' 
Well « 2 

259 
35-13-05 

107 -23 -40 

8 7 . 4 0 

1.95 

1 0 . 0 0 

0 . 6 0 

< 0 . 2 5 

<0 .05 

3 .60 

0 .50 

<0 .10 

2 2 3 . 0 0 

None 

4 0 . 5 0 • 

2 7 . 5 0 

1 8 2 . 8 0 

2 8 0 . 0 0 

<0 .05 

7 .82 

N e g a t i v e 

N e g a t i v e 

0 . 4 0 

4 2 3 . 0 0 

<0 .010 

N e g a t i v e 

N e g a t i v e 

; N e g a t i v e 

N e g a t i v e 

N e g a t i v e 

. N e g a t i v e 

. - • • • 

-

N e g a t i v e 

N e g a t i v e 

I0 .OI4 

. N e g a t i v e 

-

_ -
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*-' 

-
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-
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1 
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Shop Well 
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' 3 . 1 0 

<0 .25 

<0 .05 

:!7.20 

1 .55 

<0 .10 

4 0 4 . 3 0 
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1 
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18 .60 
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-
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I 
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Nega t ive 

Nega t ive 

-

-



c 

c 

Figure 1 

Ground Water Sampling Sites In the Jackpile-Paguate Area 
(EPA, 1975, p.58) 

Attaconda Co. 
Jackpile-Paguate 
Open Pit 

© iLOCATION OF WELL #9230 
(0.6) 

Radium concentration, pCI/ l 
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Table 3 

Anaconda Water Analysis 
(The Anaconda Company, 1976) 

DESCRIPTION 

Jackpile P-10. Well 

Jackpile New Shop V/ell 

-

r 

Date 

2-5 

2-5 
• 

• 

Cl 
ppm 

24 

28 

SO4 
ppm 

539 

. 6;3 

NO3 • 
ppm 

2 

1 

Na 
ppm 

470 

515 

Cond 
umbos 

1600 

1500 

pH 

8.1 . 

8.1 

U-Nat 
pCi/1 

1.5 

1.4-

Ra-226 
pCl / i 

0.2 

1.0 

Th-230 i 
pCi/1 

1,0 

1.5 
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An A r c h a e o l o g i c a l ClearBtice Survey 

~ of 

E i g h t P a r c e l s of Land a t t h e 

.Anaconda Compo.ny'a J a c k p i l e - P a p j u a t e Uranium Kine 
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On November 6, 7, 10, and 12, 1975, 'the School of 

A'jerican Research conducted a rchaeo log ica l c lea rance survoyn 

of e i^h t p a r c e l s of land a t the Ariaconda Company's J a c k p i l e -

Pa£pJiate Uranium Mine on the Laguna Indian Reservat ion , Valencia 

County, Nov; Mexico, The survey was perforraed under Federal 

A2.itiquities Permit l̂ Ih UM 063 and a permit, from the Lafruna 

Tribe cover ing only those laiids within the mining l e a s e . 

Dames and Moore, environmental consu l t an t s of Sa l t Lake City, 

Utah, reques ted t h a t the School of American Research conduct 

t he survey. 

The a r ea s surveyed are loca ted within the J a c k p i l e or 

Kv.njber Pour Mining Leases of the Lacuna Indian Reservat ion 

(TION, R5W, Sect ions 1 , 2, 3, 4, 5, 8, 9, 10, and 16; T m ^ 

H5V.% Section.'^ 25, 26, 27, 33, 3^ , 35;. and T10>l, R5W, Sections 

3 , 4 , and 5 as shown on the accompanying map). The proposed 

expansion of Anaconda's open p i t and imderground uranium mining 

o p e r a t i o n s w i l l a f f e c t these a r e a s . 

Mr, 17illiani E, Gray of the Anaconda Company nnd Mr. John 

Beal of the School of American Research met a t t he J a c k p i l e -

Paguate Mine on November 3, 1975, for the purpose of def ining 

t h e survey a reas and ob ta in ing c learance fropj mine personnel . 

Mr.' Beal r e tu rned to the l e a s e area on November 6, accompanied 

by Mr. Chr is topher Causey with whom ho began an i n t e n s i v e 

survey of the designated a r e a s . Ms. Jane V/hitmore p a r t i c i p a t e d 

In t h e survey on November 12. 

DJr l 



M'ilTHOD OF SURVEY 

V - 2 - Each a r e a was surveyed on foo t in p a r a l l e l l i n e a r t r a n s e c t s 

w i t h members ,of t h e . survey team c o v e r i n g swaths of ground 50 

fee-: in wid th (25 f e e t .on e i t h e r s i d e of t h e l i n e of p a s u a g e ) . 

Crew Liembers r e c o r d e d s i g n s of c u l t u r a l a c t i v i t y , completed 

l o c a t i o n a l dravjings of a l l s i t e a r e a s , made s k e t c h e s of s p e c i f i c 

s i t e s , and took complete s e t s of raeaoureraents, A sma l l cample 

of ceraiDic m a t e r i a l s (12 s h e r d s ) was c o l l e c t e d a t one s i t e ( A l - 1 ) . 

These m a t e r i a l s , - which were used in d a t i n g t h e s i t e , w i l l be 

r e t u r n e d t o t h e L a g u n a - T r i b e , A l l p r e h i s t o r i c occupa t i on s i t e s 

were m a r k e d . w i t h - y e l l o w f l a g g i n g t a p e , w h i l e h i s t o r i c occupa t ion 

s i t e s were l e f t x m m a r k e d . 

C 
DESCRIPTIOM OF SUR\ni:Y AREA 

The a r e a s surveyed l i e on e i t h e r s i d e o f . t h e Rio Pagua te , 

a p e r e n n i a l s t r e a m j o i n i n g t h e Rio San J o s e f o u r m i l e s e a s t 

p f Laguna P u e b l o . The topography of t h e a r e a i s " c h a r a c t e r i z e d 

by a s u c c e s s i o n of mesas and e r o s i o n v a l l e y s bounded by d e s e r t 

c l i f f s o r l o n g ba r r en s l o p e s : a t y p e of l a n d s c a p e which 

r e s u l t s from a r i d c l i m a t e e r o s i o n of h o r i z o n t a l r o c k s of 

d i v e r s e s t r e n g t h " ( L i t t e r t 1959; Fenneman 1 9 3 1 : 3 1 8 ) . The 

J a c k p i l e - P a g u a t e Mine l i e s e i g h t m i l e s due n o r t h of La.f,una 

Pueblo where t h e Rio Moqulno and t h e . Irroyo Moqulno merge with 

t h e Rio P a g u a t e . These t h r e e w a t e r c o u r s e s d r a i n a c o n s i d e r a b l e 

p o r t i o n of t h e Mount Tay lor wa te r shed which l i e s t o t h e n o r t h 

end wes t . The Arroyo Moqulno s e r v e s t o d r a i n t h e west s i d e 

of Gavllan Mesa, t h e most prominent landmark in t h o immediate 

a r e a . 



c 
The m a j o r i t y of t h e a r e a s su rveyed i s marked by g e n t l y 

. s l o p i n g , t r e e l e s s , a l l u v i a l v a l l e y s which a r c cu t by deep ly 

. e n t r e n c h e d a r r o y o s and bordered by o u t c r o p a of cupcocV:, 

components of t h o Mesaverde Fo rma t ion . Only t h e wes ternmost 

p a r c e l Ui l ) d i f f e r e d from t h i s norm; t h e r e t h e footh i l l . ' ^ of 

Mount Taylor r i s e t o a c o n s i d e r a b l e h e i g h t . ( 7 » A 0 0 f e e t ) and 

c o n c e n t r a t e d growths of pinon and J u n i p e r p rov ide cover over 

the - e x c e e d i n g l y rocky s o i l . 

V a l l e y bot toms below t h e mesas a r e popu la ted by v a r i o u s g r a s s e ; 

and low s h r u b s . I s o l a t e d smal l J u n i p e r s occur where t h e caprock 

„cnds .o r V/here m i c r o - e n v i r o n m e n t a l c o n d i t i o n s p e r m i t . C a c t i 

and members of t h e yucca f ami ly a r e n o t abundan t . In com

p a r i s o n , t h e s t e e p h i l l s i d e s and mesa t o p s a r e t y p i f i e d by growths 

(~., o f piri o n - J u n i p e r , v a r i o u s g r a s s e s , fourwing s a l t b u s h , p r i c k l y ' 

p e a r , and m a m i l a r i a c a c t u s . 

Mining o p e r a t i o n s in t h e v i c i n i t y have caused c o n s i d e r a b l e 

_impact on t h e o r i g i n a l t o p o g r a p h y . Open p i t mining o p e r a t i o n s , 

a n c i l l a r y r o a d s , b a c k f i l l dumps, and d r i l l h o l e s a r e by f a r 

t h e most dominant f e a t u r e s in a l l a r e a s . 

ARCHAEOLOGICAL BA-CIvGROmjD " ' 

N e i t h e r t h e Laguna I n d i a n R e s e r v a t i o n n o r t h e g e n e r a l 

P a g u a t e a r e a has ever been t h e s u b j e c t of d e t a i l e d ^ - a r c h a e o l o g l c a l 

i n v e s t i g a t i o n . Ifhi le c o n s i d e r a b l e work has been done t o t h e 

s o u t h end wes t of t h e Laguna R e s e r v a t i o n by A. E. D l t t c r t 

Q (19^+9 and 1 9 5 9 ) , H. J . Ruppe ( 1 9 5 3 ) , and R. V/iseman (197^) , t h e i r 

i n v e s t i g a t i o n s dea l v/ith t h e Laguna a r e a in a p e r i p h e r a l way. 

Some work has been done in t h e Pagua te a r e a , n o t a b l y by 

E a s t e r n Now Mexico Un ivc rGi ty u n d e r t h e d l ¥ o c t l o n of Cynthia 
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Irwin-Williamd, and in the form of survey a c t i v i t i e s by Gerald 

Ddwson; however, the r e su l t s of the i r work have not been pub-' 

lished."" Despite the l ack 'o f data avai lable , a brief prof i le 

of the a r e a ' s prehistory can be made by synthesizing D i t t e r t ' s , 

liiippe's and 17issraan's observations together v?ith the infor

mation gained from M. A. Beach in a personal communication. 

(Mr. Beach, who'is presently a t Grossmont College, El Cajon, 

Cairfornia, par t ic ipated in the a c t i v i t i e s of Eastern New Mexico 

University in the survey a rea , ) 

The'"earliest "p'robable occupation in the area dates to the 

CTody Phase of the Paleoindian period. W, James Judge (1973) 

has documented a s i t e of t h i s horizon not core than 10 miles 

east of the Paguate area and north of the Rio S.̂sn Jose, There 

i s some evidence that mater ia ls of the Cochise culture have 

also been.observed in the area (Beach pers, com.). In any 

event, i t i s probable tha t the area to the south and east of 

Paguate was the province of Paleoindian hunters and that 

increments of th i s population did enter and exploit the eastern 

f o o t h i l l s of Mount Taylor, The dates of these incursions may 

have ranged from 10,000 B.C. to 500 B.C. and to perhaps l a t e r . 

During the period 2500 B.C. to approximately 1 A. D. , Arch.aic 

period hunters used the area. Their camps occurred on the 

benches and outcrops of the Mesaverde Formation below the 

high mesas (Beach pers . com.; Di t te r t 1959). Both the 

Paleoindian and Archaic occupations in the area are similar in 

t h e i r u t i l i z a t i o n of l i t h i c tools and the location of the i r 

habi ta t ions above the valley floor. The high mesas were 

occupied hy Baskotraakcr peoples, and documentation for ';^•hltc 
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Mound. Phase J3askctmaker I I I s i t u s i s well e s t ab l i shed by 

both L i t t e r t and Huppo in the d i s t r i c t south of Laguna along 

^Vhc^-Malrpais -(Ctrboll e ta Mesa -'Rcgi-oh ) . 

^^,.. Early, pueblo settleracp.to .5.rJ2., documented ( L i t t e r t 1949, 1959; 

Buppe 1953; V îsemfin 197^-)^ in_ t he Cebol le ta Mesa a rea south 

of Paguate as well as in the surrounding a rea . The occupat ional 

sequence for the Laguna a rea can be considered s i m i l a r to t h a t 

\;<jstablished .by L i t t e r t for the. -Cebolleta Mesa region as a 

:Vhol e. .(see Tabl e l ) , ^ - - „: - -

r_ '-. .-Late'.Pueblo I I I set t lement" in the area v;as confirmed during 

-/tho survey by. the presence of J)lack on white wares and '/rhite 

JtoiVi.ta.in-XJJ.d,.war.es (includin£_iipu_ck--an ear ly polychrome) a t 

-a small s i t e . Cubero Phase s i t e s have been noted to the south 

(_. of the survey area ( L i t t e r t "1959) , and the re i s l i t t l e doubt 

t h a t s i m i l a r s i t e s e x i s t in the more immediate v i c i n i t y . That 

t h e region vras dominated both phys ica l ly and economically by Acoma 

• Pueblo V7as well documented by Coronado a t the time of h i s 

ent rance i n t o New Mexico (Eoulton 1971; Hammond aiid Rey 19^0), 

In 1697/98, increments of populat ion from the Hio Grande 

pueblos were r e s e t t l e d along the Rio San Jose eas t of i t s con

fluence with Acoma Creek where a small Acoman populat ion was 

a l ready l i v i n g . In 1699, Governor Cubero v i s i t e d the new 

se t t l ement and named i t San Jose de l a Laguna. This was l a t e r 

' shortened to Laguna or Laguna Pueblo in h i s t o r i c t imes. 

Farming has f igured prominently in Laguna's economic 

C l p i c t u r e , and severa l small farming communities were es tab l i shed 

in. favorable l o c a t i o n s along the Rio San Jose and i t s t r i b u t a r i e s . 

Paguate was one of these v i l l a g e s and i s f i r s t documented as 

http://war.es
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Table 1 

P r e h i s t o r i c Occunatlon in t h e C e b o l l e t a . Meno . Re'"-ion-

Cu 1 1 u r a l Periods^ ' Dates Pecos Clar.r.l f i c a t i g n 

Acoma Phase . 1 6 0 0 - P r e s e n t . . . P u e b l o V 

Cubero Phase . . 1^00-1600 Pueblo IV (Lato) 

Kowina Phase 1200-1400 .. Pueblo. I I I - ? i i e b l o IV 

P i l a r e s ' B i a c e — . . . . 7 7 ^ . 1100-1200 • —' ' Pueblo I I I 

C e b o l l e t a Phase 950-1100 Pueblo I I 

lied Mesa Phase 870-950 S a r l y Pueblo I I 

X i a t u t h l a n n a Phase 80O-87O Pueblo I 

IVhite Mound Phase 700~BO0 Basketmaker I I I 

Lobo Pe r iod 
2500 B . C - A . D . 700 ' A r c h a i c •• 

San J o s e P e r i o d 

Cody Phase 
1 0 , 0 0 0 E ,C . -2500 B.C. P a l e o i n d i a n 

Coch i se Phase 

B-6 
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GxtDtcnt prior to 1849. Tho inhabitants of Laguna proved more 

i(^'] receptive to animal husbandry, primarily sheep herding, than 

ino«t pueblos of ths day and, by 1754, were noted for tholr 

large herds. Herding continues to be the primary activity 

requiring land today although cattle have generally replaced sheep 

within the last 50 years. 
V 

AROIIAEOLOGIOAL EVALUATIO'J OF SURV.̂ JYED ARE''iS 

The e n t i r e su rvey p r o j e c t vrao conducted w i t h r e s p e c t t o e i g h t 

. s p e c i f i c su rvey a r e a s , each of which w i l l be dea. l t w i t h i n 

d i v i d u a l l y in the f o l l o w i n g d i s c u s s i o n . 

Survey Area Al 

An i n t e n s i v e su rvey of a r e a Al r e s u l t e d in t h e d e l i n e a t i o n 

o f 5 o c c u p a t i o n s i t e s , 4 of which a r e h i s t o r i c , a p p a r e n t l y 

.rv5lated t o t h e husbandry of s h e e p , and one of which i s a 

p r e h i s t o r i c pueblo s i t e , ^̂ ia i n s p e c t i o n of t h e s a n d s t o n e bench 

above t h e pueblo s i t e r e s u l t e d in t h e d i s c o v e r y of an a r c h a i c 

l i t h i c s c a t t e r . This s i t e l i e s ou t of t h e survey a r e a , bu t 

i t s p r e s e n c e does s u b s t a n t i a t e t h e geog raph i c s t r a t i f i c a t i o n 

o f s i t e s mentioned p r e v i o u s l y . 

S i t e A l - 1 

'J:}\1B s i t e o c c u p i e s a low hummock of a l l u v i a l s o i l between 

t h e two arms of Gavilan Mesa which open t o t h e n o r t h w e s t and 

t h e Arroyo Moqulno. S e v e r a l sma l l J u n i p e r s p o p u l a t e t h i s r i s e 

r.id c o n s t i t u t e t h e on ly t r e e s i n t h e a r e a . Evidence of occupa t ion 

e x t e n d s f o r a d i s t a n c e of 100 m e t e r s a l o n g t h e c r e s t of t h e hummock 

nnd c o n s i s t s of ceramic m a t e r i a l s . A . r c h i t e c t u r a l I n d i c a t i o n s 

o f Occupat ion (as ehoiva on S i t e Plan 1) a r e : a s i n g l e r e c t a n g u l a r 

•;• . ' B - 7 
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rubble mound of masonry debris less than 3 meters square, a 

circular rubble mound 2 meters in diameter, 2 isolated fire 

hearths, and a possible pit structure. 

Th'; fact that the isolated hearths end possible pit structure 

F.re somewhat removed from the other site remains may indicate 

that the manifestation is multi-component in nature; i.. e. , 

pueblo and basketmaker. There were, however, no diagnostic 

basketmaker )aaterials evident on the surface. Tbe presence 

• of Santa Fe, Docorro, a.id Esquevada painted wares in addition 

to Houck Polychrome tends to indicate occupational -dates from 

1250 to 1350 A.D. . -

Site Al-2 

This s i t e i s located approximately 65 meters nor th northeast 

of s i t e Al-1 abutt ing the f i r s t bench of caprock above the 

val ley f loor. '' A small alcove or rincon i s located d i rec t ly to 

the east of the feature and i s supposedly the r e su l t of 

entrenchment of a small drainage in t h i s area. The manifestation 

cons is ts o f a rounded "L" shaped wall (semi-circular) of un

a l t e r ed , simple sandstone masonry. rhis wall, in conjunction with 

the caprock forms an enclosure roughly 3 X 4 meters square; 

the wall ranges from .30 to ,75 meters in height, i 

There t s no indication tha t t h i s feature i s of prehis tor ic 

o r ig in . Sheep dung and metal l ic t r ash around the s i t e indicate 

t h a t t t t s of h i s to r i c manufacture and probably re la ted to sheep 

herding a c t i v i t i e s in the area. Such a ctructure may well have 

served as a lambing pen or temporary herding she l te r , 

Q Site Al-3 

Si te Al-3 consis ts of a simple rock mound associated with 

' B - 8 



Approx, LICHIU 1" = lOOinftnro 

c 
North 

7 

-^/O ifl,.3 

. J L . . . Rubble Mounds 

Hectth 

To 5itD // A1-̂ -, 

' \ ,^__^ i-learth and Possible P i t Structure 

n _ Q 



c Isolated sandotone pillar along the rim of caprock 250 meters 

eafjt of site Al-1. Unshaped sandstone slabs have been stacked in 

a single pile measuring roughly 2 meters in length, ,75 meters 

In width and .60 meters in height. Although cultural material 

in the immediate area was nonexistent, the feature is believed 

to be of historic origin. The spatial relationship between 

the rock pile and the natural pillar may Indicate that the 

rock pile is a marker of some type. Site Al-4 is located a short 

distance to the east in a small alcove, and some connection be

tween the two is possible. 

Bite Al-4 

A small alcove 50 meters to the east of Site Al-3 is the 

location of two concentric stone walls which are probably the 

(^ remains of an historic shelter and a sheep pen. Both of these 

Btructures abut the first bench of caprock. The westernmost 

and smallest structure is composed of dry-laid coarse masonry 

•which extends in an arc from northv;est to southeast, .̂t the 

northvjestem extremity the stone wall abuts the cliff face and at 

the southeast end, abuts the west wall of a larger sheep pen. 

The smaller structure encompasses roughly 4 square meters of 

Burface area, and the walls maintain a height of more than 

,50 meters. The larger structure (sheep pen) is constructed 

in similar fashion and of similar materials; however, it 

evidences signs of an entrance to the south (a breach in the 

wall) and encompasses 5 times as much surface area. The 

(7 presence of sheep dung in the larger enclosure indicates that 

the features were used by shepherds running stock along the 

B-10 
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Arroyo Moqulno. No m e t a l l i c or g l a s s raateri.als were associa ted 

VJith the s i t e . 

Sit.'. Al-5 

Site Al-5 is located 340 meters southeast of site Al-1 toward 

tho head of the rincon and on the opposite side of the drainage. 

The site occurs at the toe of a small ridge which extends 

into the bottomlands. The site is bordered on the west by two 

large segments of oimdstone slab marking the toe of the ridge 

end lodged*in mi upright or vertical position. Two meters to 

the cast of these naturally erected stones is a rough "L" shaped 

wall of crude masonry v/ithout mortar. The alignment turns several 

90 de.gree angles and is narked by two upright sticks embedded 

in the ground at the crux of the angles formed at its northern 

extremity. These sticks are of naturally peeled and weathered 

pinon pine, ,03 meters in diameter and ,35 meters in height 

above the groimd. The vJall itself ranges from.,10 to ,75 meters 

in height. The absence of any cultural material related to the sit 

precludes any definitive assignment of cultural period; however, 

the similarity of construction to herding shelters and stock 

pens in the same area Indicates historic origin, Tho structures' 

exact function and the significance of the two upright sticks 

at the north end of the structure are probleruatteal, 

Survey Area A.2 

The survey of area A2 resulted in the documentation of two 

sites, both of which appear to belong to the historic period 

of occupation. The first is a series of six masonry alignments 

forming walls and partial enclosures, which may be the remains 

of an abandoned sheep camp. The second consists of the remains 
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of a poosiblo c i rcu lar ohrine or marker, evidently abandoned. 

Site A2-1 

Site .A2-1 lies at the base of the firnt bench of caprock and 

consists of one "L" shaped windbreak or shelter on the south 

Bido of a small tributary drainage of the Arroyo Moqulno, and 

three sections of masonry wall, a probable storage structure and 

a cairn on the north (as shovci on site plan 2).. Pertinent 

information for each of these structures is as follows: 

Structure ,-̂1 Windbreak (temporary domicile?) 

length of N-S wall 1.64 meters 
length of E-VJ wall 1,74 meters 
minimum wall height ,23 meters 
maximum wall height .85 meters 
wall width .35 meters 
Construction; Crude, coursed, simple masotiry 

without mortar; vertical slabs at 
both ends of wall and at 90 degree 
Juncture. 

Structure #2 Sheep Pen 

length of N-3 wall 2,50 meters 
length of E-'.J wall 9.0 meters 
distance from edge of arroyo .1,50 meters 
wall height .10-,85 meters 
Construction; Crude, coursed, simple masonry 

without mortar; 90 degree abuttmcnt 
near arroyo is indistinct (washed out 

Structure î3 Storage Bin 

diameter M-'-J 1.70 meters 
diameter E-'' 1,05 meters 
wall height .25-.85 meters 
Construction: Located under a small overhang of 

caprock; crude, coursed, simple 
masonry without mortar.; circular. 

Structure /J-'4 Oaim 

height ,55 meters " 
width .35 meters 
Construction: 6 rocks piled on top of each other, 

general decrease in size. 
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Structure /̂ 5 V^indbreak or Lambing Pen 

length of wall 2.25 racturo 
width of v;all ,40 meters 
height of wall .48-.70 meters 
Construction: Crude,•coursed, simple masonry 

V7ithout mortar; abuts the caprock 
and is open to the southeast. 

Structure ,f6 Storage (destroyed?) 

'length of vjall 1.60 meters 
height of wall 1,05 meters "̂  
Construction: Located in a small cleft in caprock; 

large stones laid in crude courr;es 
without mortar; 8 large rocks used 
in wall segment. 

It is generally apparent that these structures form a,single 

site by virtue of their similarities of construction and proximity. 

A conversation with Mr, E. P. Scarracino of Paguate revealed that 

this general area was the scene of considerable herding in the 

1920's and that some rather similar structures in the area were con-

ctructcd then. It is probable that these structures relate to this 

period or before. 

Site A2-2 

This manifestation is located at the top of the caprock and 

12 meters from its edge. It is also a short distance (40 meters) 

south of the Laguna Indian Reservation boundary. It consists of 

a semicircle of simple stone masonry 1,25 meters in length and from 

,12 to ,48 meters in height. The feature is situated in such a 

way that the masonry wall functions as an extenision of a circular 

depression in the surface of the ca,prock, When the depression 

and masonry wall are considered parts of the same entity, a 

circular area 1.80 meters in diameter is formed. No materials of 

cultural significance were observed in conjunction with the 

feature; however, no attempt to disturb the soil inside the 

feature was made. Judging from the location of the feature nnd its 



form, it is probable that it served as either a. shrine or marker. 

( ^ "Survey .Area A3 

No materials of archaeological or historical significanco 

V7ere documented for this area. 

Survoy Area A4 

No materials of archaeological or historical.significance 

were documented for this area. 

Survey Area A5 

No materials of archaeological or historical significance 

were documented.for this area. 

Ŝurvey Area A6 - . 

No materials of archaeological or historical significance 

were documented for this area. 

Survey A.rea A7 

No materials of archaeological or historical significance 

were documented for this area, 

jSurvey Area A8 

, Three sites were located in this area, all of which were 

historic. The first (A8-1) appears to be a shrine area, while 

the second (A3-2) is an abandoned domicile. The third (A8-3) ' 

is a stock (goat) pen. 

Site A8-1 . 

This s i t e i s l o c a t e d on the eas t s ide of a small arroyo 

d r a i n i n g i n t o Oak Canyon from the n o r t h and occupying a pos i t ion 

in t h e cen t e r of the South Dump expansion. The s i t e l i e s 20 meters 

southwest of t he toe of the South Lump, A s e r i e s of th ree stone 

c a i m s marks a pocket of d e f l a t i o n . Two a d d i t i o n a l s tone c a l m s 

Ĝ-
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a r e loca ted to the no r th 'be tween- the def la ted area and the South 

Damp, and a s i n g l e ino la t ed c a l m in loca ted 25 meters to tho 

tfoli'tlTcast". TT{c''survey "party"was informed of the presence of 

a sh r ine i n . t h i s general a rea , and i t is- assumed t h a t t h i s 

s t i r ics of s ix ca i rn s and the pocket of de f la t ion i s the one 

r e f e r r e d t o . -No c u l t u r a l ma te r i a l s were assoc ia ted with the immodia 

a rea o.f the c a i r n s . . - • -'. - -

. . : : . - . . . - - . - - S i t e A8-2 

-•- Four hundred, meters east of site A8-1 lies site A8-2 which 

consists of. two: mounds of masonry roo.m rubble, a homo, a pile 

of-wood" chips^. a small, pocket of trash including chipped stone, 

glass and bottle caps and an iron stove. The presence of glass and 

metal.tend. to. establish a recent date of occupation. The fact that 

no. enclosures for stock are evident close to these ruins would 

tend to in.dicate that the features served primary domiciliary func

tions, and were probably not related to temporary herding in the 
I 

a rea ; however, i t i s p o s s i b l e t h a t s i t e AS~3 i s r e l a t e d to t h i s 

s i t e . . -

• S i t e A8~3 

Three hundred meters south of the eas t edge of the South 

Dump, along the edge of the caprock l i e s a s ing le Juniper branch 

and brush c o r r a l with metal water ing t rough. The c o r r a l i s semic i r 

cu l a r and s i t u a t e d to t:-.'-e advantage of the c l i f f face formed by 

the caprock. Dimensions are 15 X 8 meters , the back vmll being 

formed by the c l i f f faoe. An ent rance i s located a t the 

f ront of the c o r r a l (south southwest) and i s 1.50 meters in 

width. The water ing trough i s loca ted ou t s ide the encloiFure 

end to the r i g h t of the en t rance . Judging from the dung evident , 
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it is probable that the last occupants were goats, 

' C ;̂ EpOMMJ?̂ :DATIO!]S. FOR CLEARANCE 

The discovery of one prehistoric occupation site in the areas 

surveyed necessitates some action. The site has been directly 

impacted by the drilling of test holes in the v.^cinity and if 

further development of the area will result in additional surface 

alterations, mitigative steps will be necessary, Eecau£;e this 

particular area is slated for underground- mirfing, it is 

pCi.sible that further damage can be avoided if all surface 

alterations are restricted. It is suggested that this al

temative be considered. The immediate area novj receives little 

traffic, and it is probable that if this trend can be continued, 

there will be little or no impact on the site. 

.7̂  The numerous historic sites in areas A-1, 2, and 8 are of no 

apparent archaeological significance; however, clearance from 

tribal officials should be gained before any are altered. This 

applies .especially to those sites which may be shrined (sites 

A2-2 and A 8 ~ 1 ) , as they may have and continue to have con

siderable significance to the area's inhabitants. The following 

is a complete list of recommendations for clearance; 

Area Recomm en d̂ 'iti on 

JOi It is recommended that archaeological clear;-̂ noe 
be granted provided all land altering activities 
near site Al-l are avoided. Further, clearance 
from tribal officials should be gained before 
any of the historic sites documented are 
destroyed or altered. 

7 : • ' A2 It is recommended that archaeological clearance 
<̂ :7 he granted in area A2 provided tribal officials 

^ are contacted with respect to sites A2~l and A2-2. 
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Area Ttccommcndation 

C '̂̂  I t i.s recommended t h a t a r c h a e o l o g i c a l c l e a r a n c e 
be g r a n t e d fo r a l l of a r e a A3. 

A4 . I t i s recommended t h a t a r c h a e o l o g i c a l c l e a r a n c e 
bo g r a n t e d fo r a l l of a r e a A4. 

A5 I t i s recommended t h a t a r c h a e o l o g i c a l c l e a r a n c e 
be g r a n t e d f o r - a l l of a r e a A5. 

A6 I t i s recommended t h a t a r c h a e o l o g i c a l c l e a r a n c e 
be g r a n t e d fo r a l l of a r e a A 6 , 

A7 I t i s recommended t h a t a r c h a e o l o g i c a l c l e a r a n c e 
be gran ted , f o r a l l of a r e a A7.' 

A3 . ' I t . i s recommended t h a t a r c h a e o l o g i c a l c l e a r a n c e 
' ' . ' be g r a n t e d p rov ided t r i b a l o f f i c i a l s a r e 

c o n t a c t e d w i th r e s p e c t t o s i t e s A 8 - 1 , 2 , ond 3 . 

I'll A d d i t i o n a l Note on H i s t o r i c S i t e s 

There may be some q u e s t i o n a s t o whether some of t h e h i s t o r i c 

s i t e s documented in t h e s u r v e y a r e of Navajo or Pueblo o r i g i n . . No 

(~ truly diagnostic materials were encountered which shed light on 

' this point. Admittedly the masonry style of these structures is 

not even remotely similar to that observable in the town of Paf:;uate 

or even in some of the outlying buildings. Hov/ever, all corrals 

in the region appear to have been constructed in the same way 

(crude, simple, coursed masonry without morta.r) no matter v/hat 

their.associations were with pueblo towns or other structures, 

Vfhile i t is generally conceded that both Navajos and Pueblos 

utilized the area, there is considerable confusion as to who did 

what, where, and to vjho.m such structures may be attributed 
(Littel nnd Graham), -
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IN REPLY 
REFEK TO: 

United States Department of the Interior 
GEOLOGICAL SURVEY 

P.O. BOX 1716 
CARLSBAD, NKW MEXICO 88220 

March 19 , 1976 

G 

Memorandum ; 

To: Superintendent, Southem Pueblos Agency, BIA, 
Albuquerque, Hew Mexico 

From: Area Mining Supervisor, SRMA., USGS, 
Carlsbad, New Mexico 

- Subject: The Anaconda Company'is Proposed Mining and Reclamation 
Flan for the P-15 and P-17 Mines on Laguna Tribal Lease 
Ko. 4 

Enclosed are two copies of the plan (two volumes with map pocket) 

~ for your review. Please give us your recommendations, consistent 

with the requirements of the lease terms, for the protection of 

nonmlneral resources and for the reclamation of the land surface 

affected by the plan. 

<-—'Mle C. Jones 
Mining Engineer 

for Area Mining Supervisor 

DCJ:nb 

Enclosure: 
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IK REPLY 
REFER TO: 

United Stales Department of the Interior 
GEOLOGICAL SURVEY 

P.O. BOX 1716 
CARLSBAD, NEW MEXICO 88220 

March 2 9 , 1976 

Memorandum' 

G 

To: Superintendent, Southern Pueblos Agency, 
BIA, Albuquerque, New Mexico 

From: Area Mining Supervisor, SRMA, USGS, 
Carlsbad, New Mexico 

Subject: Addendum to The Anaconda Company's Proposed 
Mining and Reclamation Plan for the P-15 and 
P-17 Mines on Laguna Tribal Lease No. 4 

Enclosed are two copies of the above addendum vhich are to be 
included with the plans submitted to your office with our 
memorandum of March 19, 1976. Any future addendums will be 
submitted to your office upon receipt. 

Jones 
Mining Engineer 

for Area Mining Supervisor 

DCJ:cj 

Enclosures 

O 
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United States Department of the Interior 
GEOLOGICAL. SURVEY 

P.O. BOX 1716 
CARLSBAD, NEW MEXICO 88220 

May 2 1 , 1976 

G 

Memorandxjm 

To: Superintendent, Southern Puebloo Agency, 
BIA, Albuquerque, New Mexico 

From; Area Mining Supervisor, SRMA,, USGS, 
Carlsbad, New Mexico 

Subject: The Anaconda Company's Proposed Mining and 
Reclamation Plan for the P-15 and _P-17 
Uranium Mines on Laguna Tribal Lease No. 4 

J 

Enclosed are'two copies of the company's addendums' to the subject 

plan tA>ich was submitted in duplicate to your office with our 

memorandum of March 19, 1976. These addendums should be included 

as parts of the plans• 

Dale C. Jones 
Mining Engineer 

for Area Mining Supervisor 

DCJ:cj 

Enclosures 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

P.O. BOX 1716 
CARLSBAD, NEW MEXICO 88220 

March 19 , 1976 

COUNTY CI.ERK 

^(rs. Pat I. Heth 

Valencia County Court House 

Las Lunas, New Mexico 87031 

Dear Mrs. Heth: 

G 

Enclosed is a public notice listing this week's new mining plans and/or 

significant revisions to previous mining plans. We suggest these notices 

be posted in some prominent place for public viewing and that local news 

media be advised of their availability in your office. ^ 

Sincerely yours, 

^--^ale C. Jones 
Mining Engineer 

for R. S. Fulton 
Area Mining Supervisor 
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NEW MEXICO PLANS OR MAJOR MODIFICATIONS OF EXISTING PLANS 
SUBMITTED FOR APPROVAL 

R e l e a s e Date March 1 9 . 1976 

Date L e s s e e o r O p e r a t o r Lease Number L o c a t i o n Countv S t a t e 

3 / 1 8 / 7 6 The .taaconda Company .Laj;una T r i b a l V a l e n c i a , Hew, Mexico 
Uranium Lease 
Ho. 4 TION, R5W, KMPM 

S e c . 3 , SiSiNWi, SVk 
S e c . 4 , S^S iNi , Sh. 
S e c . 5 , S E ^ i , Lo ts 1 & 2 , 

S k m i , E%SWi, SEi 
, S e c . 8 , NE^Nwi, NlrNJiSEiNW%, NEi, 

NEiSEi , ESsWlfSEiSEi, E%SEiSEi 
S e c . 9 , A l l 
S e c . 10 , m k , NiSWit, N^SiSWi 
S e c . 16 , N% 

o 
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J . copy of the plan may be reviewed at the office location given below. 
Pertinent comments are solicited from anyone affected hy this proposal. Such 
comments should be filed within 30 days from the date ctf this release. Response 
t jly filed will be considered in the preparation of"̂ l;he environmental analysis. 
Responses should be addressed to the mining supervisor at the following address: 

Area Mirdng Supervisor 
Conserviition Division 
U. S. Geological Survey 
Federal Building 
1.J.4 South Halagueno 
P. 0. Box 1716 
Carlsbad, New Mexico 88220 

G 
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